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1.0 PROJECT DESCRIPTION

The South Carolina Department of Transportation (SC DOT), in association with the Federal Highway
Administration (FHWA), proposes to construct Interstate 73 (I-73) on new alignment in eastern South Carolina.
The project alignment shown in Figure 1, begins at the North Carolina state line and extends southeast through
Marlboro, Dillon, and Marion Counties, before inter secting with S.C. Route 22 in Horry County. The - 73
project study area is bounded to the northeast by t he North Carolina/South Carolina state line, to the southeast
by U.S. Route 17, and to the southwest by the easte rn edge of the Great Pee Dee River floodplain, U.S. Route
378, and U.S. Route 501. The potential effects of  the project were reviewed in two Environmental Impa ¢t
Statements (EISs), one covering the arca from the N orth Carolina/South Carolina State line to [-95, an  d the
other from south of I-95 to U.S. 17. The documents were prepared in collaboration with cooperating st ate and
federal agencies including National Oceanic and Atm ospheric Administration (NOAA), South Carolina
Department of Natural Resources (SCDNR), Natural Resources Conservation Service (NRCS), S.C. Department
of Archives and History (SCDAH), S.C. Department of Health and Environmental Control (SCDHEC), S.C.
Department of Commerce (SCDOC), S.C. Department of Parks, Recreation and Tourism (SCPRT), U.S. Army
Corps of Engineers (USACE), U.S. Fish and Wildlife = Service (USFWS), and U.S. Environmental Protection
Agency (USEPA). This working group is referred to as the Agency Coordination Team (ACT).

Although two EIS documents were prepared for the pr  oject, it was decided that a single Section 404 per mit
would be sought for the entire length of I-73 in So uth Carolina. The South Carolina portion of the pr oject is
located within three Pee Dee sub-basins: Middle Pee  Dee, Little Pee Dee, and Waccamaw (United States
Geologic Service [USGS] Hydrologic Unit Codes (HUC) 03040201, 03040204, and 03040206, respectively) in
South Carolina. A detailed project description for the I-73 project , including all proposed alternatives, can be
found in the Final Environmental Impact Statement ( FEIS) located on the SCDOT website
(http://www.i73insc.com/default.shtml).

As prescribed in Section 404(b)(1) Guidelines of th e Clean Water Act (40 CFR 230), SCDOT provided deta ils
regarding avoidance and minimization measures to li mit direct impacts, including evaluation of alterna tives, in
the Chapter 2 of the FEISs and in the permit applic ation. Avoidance and minimization measures incorpo rated
into the design include the use of 2:1 fill slopes  where practicable to reduce the impact footprint, t he use of
bridges rather than box culverts at some higher qua lity wetlands and streams, and a commitment to usin g best
management practices (BMPs) during construction to  avoid non-permitted impacts to adjacent wetlands an d
streams. However, direct impacts to waters of the United Sta tes are still proposed after full incorporation of
avoidance and minimization measures. Details on the unavoidable direct impacts proposed with this application
are provided in Chapter 3 of the FEISs. The compen  satory stream mitigation for the I-73 project will ~ be
provided through permittee-responsible mitigation a nd includes restoration, enhancement, and preserva tion of
headwater stream reaches. This mitigation plan was developed and will be implemented based upon an
integrated watershed plan to identify large-scale mitigation in a regionally important context in accordance with
the USACE and the USEPA 2008 mitigation rule (33 CFR Parts 325 and 332, 40 CFR Part 230).

Mitigation opportunities have been sought within th e project study area following the guidance of comm enting
agencies, the 404 Guidelines, and the use of a wate rshed approach as espoused in the mitigation rule ( 33 CFR
332.3(c)). The watershed approach outlines a strate gic site selection process that seeks to maintain and improve
water quality and aquatic resources wihtin the USGS 8-digit HUCs (i.e. primary watersheds) where the

proposed project is located. The following draft fi nal stream mitigation plan is a culmination of agen cy input
and analysis using the watershed approach. The Long Branch Stream Mitigation Site (hereafter referred to as the

ED_001363_00000375-00006



Long Branch Draft Final Stream Mitigation Plan
-

“Site”) is located approximately 6.2 miles from the preferred I-73 Preferred Alternative (Little Pee D ee sub-
basin) and was identified as a unique opportunity t o provide permittee-responsible stream mitigation
commensurate with the proposed impacts of the I-73 project (Figure 1).

2.0 AVAILABLE MITIGATION CREDIT

Compensatory mitigation was discussed early and fre quently during the NEPA process for I-73 at the ACT
meetings. Discussions on the use of commercially available mitigation banks occurred at these meetings and the
general consensus of the ACT was that if an approve d mitigation bank were available, a project the size of [-73
could result in the purchase of all available credits and could close the bank to use by other project s in the area.
All agreed that for a project of this magnitude, permittee-responsible mitigation would be appropriate.

Based on the USACE Regulatory In lieu fee and Bank Information Trackin g System (RIBITS), there are
currently there are no stream mitigation banks thatservice the 1-73 project.

3.0 WATERSHED APPROACH

In an effort to promote the environmental stewardsh ip in transportation projects and expedite environm ental
review of high-priority transportation infrastructu re (Executive Order 13274, 2002), the FHWA and SCDO T
formed the ACT on July 30, 2004. The ACT was a grou p of representatives from state and federal coopera ting
agencies that provided input and helped make projec t decisions including those that pertained to wetla nd and
stream impacts and the concomitant mitigation approach. Mitigation was discussed at several ACT meetings and
additional meetings were conducted to specifically  discuss mitigation (see Chapter 4.2 of the FEISs fo ra
summary of the ACT meetings). The importance of in-kind mitigation and mitigation within the same watershed
was emphasized. It has been agreed upon by the SCDO T and the USACE Charleston District that one Sectio n
404 permit will be obtained for I-73 in South Carol  ina; therefore, one mitigation plan would be prepar  ed.
However, a single site that would provide both wetl and and stream mitigation opportunities was not ide ntified.
Therefore, one site was selected to satisfy the wet land requirements and another was selected to provi de stream
mitigation.

The USACE established guidance for calculating the number of impact credits that would be needed to
compensate for unavoidable wetland and stream impac ts. This guidance is contained in the Charleston Di strict
USACE Guidelines, dated October 7, 2010 (Guidelines ) (USACE 2010a). The number of mitigation credits
required is based on several factors such as the ty pe of wetland or stream being impacted, the conditi on of the
area to be impacted, the type of impact that will o ccur, and the duration of the impact (permanent vs.
temporary). The Charleston District Guidelines als o contain guidance for calculating the number of mi tigation
credits that a proposed mitigation site will genera te. The number of credits received for a mitigatio n site is
determined by several factors such as the wetland or stream type, the wetland or stream priority category, the net
improvement to the area for proposed restoration or enhancement, the credit schedule (before the impacts versus
after), and the location of the proposed mitigation site (within or outside the same 8-digit HUC and ¢ co-region).
The proximity of the mitigation site to the impact site, the type of protection the site will receive, and whether
the mitigation wetland or stream is the same type as the impacted wetland or stream are considered regardless of
the mitigation type that is proposed.

On April 10, 2007, the ACT agreed that the Guidelin  es would provide a method for assuring that adequat ¢
mitigation would be provided for wetland and stream impacts associated with impact for the I-73 project. At the
recommendation of the members of ACT it was agreed  that wetland and stream mitigation impacts will be

calculated for each 11-digit HUC in which the impac ts occur. The Guidelines will then be used to calcu late the
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required mitigation credits for the wetland and str eam impacts in each HUC. Additional discussions rev olved
around the use of riparian systems as well as landscape scale mitigation with linked upland/riparian systems and
possibly isolated wetland systems, such as Carolina bays. The use of commercial wetland mitigation ban ks was
discussed by the ACT and it was suggested that they  be used only as a last resort. As mentioned previo  usly,
there are currently no stream mitigation banks thatservice the I-73 project area.

The 33 CFR 332.3(c)/40 CFR 230.93(c) guidance to th e watershed approach considerations to compensatory
mitigation states that:

“A watershed approach to mitigation considers the i mportance of landscape position and resource type
of mitigation projects for the sustainability ofaq  uatic resource functions within the watershed. It
considers how the types and locations of compensato  ry mitigation projects will provide the desired
aquatic resource functions, and function over time in a changing landscape. Considerations include:

+» Habitat requirements of important species

» Habitat loss or conversion trends

* Sources of watershed impairment

» Current development trends

» Requirements of other regulatory and non-regulatory programs that affect the
watershed, such as storm water management or habitat conservation programs.

A watershed approach includes the protection and ma intenance of terrestrial resources, such as riparian
areas and uplands, when those resources confribute  to the overall ecological functioning of aquatic
resources in the watershed.”

The SCDHEC Watershed Water Quality Assessment, Pee Dee River Basin, identifies nine activities or
conditions that pose a threat to water quality in t he basin. These include agriculture, silviculture, urban areas,
marinas and recreational boating, mining, hydromodi fication (stream channelization, channel modification, and
dam construction), wetland loss, land disposal (landfills), and groundwater contamination." The I-73 corridor is
located predominantly in undeveloped areas where ac tivities that threaten water quality are mainly agr iculture,
silviculture, and hydromodification.

The watershed approach to compensatory mitigation g uidance and water quality threats were taken into
consideration during the development of the Long Branch mitigation plan, as discussed below.

Wetlands and streams within the four-county I-73 st udy area have been severely impacted by historican  d
ongoing agricultural and silvicultural activities. This is especially true of the streams identified w  ithin the
construction footprint of the I-73 project. The mos t prevalent impacts to streams observed within the  project
study area consisted of channelization/straightenin g of streams and disconnection from their floodplai ns.
Therefore, the proposed mitigation efforts at Long Branch will provide ideal ecosystem-based improvements to
a stream with impacts that typify the condition of streams in watersheds crossed by I-73. Nearly 98.5 percent of
the stream impacts associated with the 1-73 project occurs along the proposed alignment south of I-95.
Therefore, the southern portion of the project study area was targeted for a potential stream mitigation site.

The following stream mitigation plan describes the permittee-responsible proposed ecosystem restoratio n and
enhancement approach designed specifically to fulfi 1l the SCDOT stream mitigation obligations for the 1-73

! South Carolina Department of Health and Environmental Control. 2007. Watershed Water Quality Assessment: Pee Dee
River Basin. Technical Report No. 005-07. Bureau of Water, Columbia, S.C.
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project, which requires 22,640 stream credits. The required [-73 stream mitigation  credit worksheets are
provided in Appendix 2.

4.0 PROPOSED COMPENSATORY STREAM MITIGATION PLAN

4.1 Goals and Objectives

The proposed project will restore approximately 2,5 43 linear feet (LF) of stream, and enhance approxim ately
4,867 LF of stream along Long Branch, enhance appro ximately 5,565 LF of stream along Indian Pot Branch .
Restoration is proposed for approximately 1,632 LF along two unnamed tributaries (UT1 and UT2) that fl ow
into Long Branch. These activities will provide co mpensatory mitigation for adverse impacts to stream s under
review by the USACE (#SAC 2008-1333-DIS). Restorat  ion will include designing and constructing the
appropriate channel dimensions, pattern and profile for the project reaches as part of a headwater wetland/stream
complex. In addition to the restoration of the cha nnel itself, exotic invasive vegetation will be rem oved and
native vegetation will be planted within the ripari  an zone. The restored streams will also be protect  ed in
perpetuity though a conservation easement. Enhance ment will include any combination of excavating ban kfull
benches, sloping stream banks, building in-stream s tructures to promote bedform diversity and provide bank
stabilization, invasive exotic vegetation removal, planting native vegetation in the riparian zone, an d protection
of the stream through a conservation casement.

The proposed site will provide numerous water quali ty, hydrologic, and ecological benefits within the Pee-Dee
River Basin. While some of the benefits may be im  ited to the project site or the immediate vicinity, many
benefits such as improved water quality, and habitat improvements, will have far-reaching effects throughout the
region. Expected site benefits and improvements are outlined below as project goals in Table 1.

ED_001363_00000375-00009



Long Branch Draft Final Stream Mitigation Plan

Table 1.

Primary Functional Benefits and Equivalency Standards of the Long Branch Site

Nutrient Removal

Benefit will be achieved through the removal of excess nutrients through
filtration and nutrient uptake within the restored and enhanced vegetated
buffers.

Sediment Removal

Benefit will be achieved through stabilization of eroding banks; installation
of vegetation buffers; and restoration of a stream with the proper profile,
dimension, and pattern to efficiently transport sediment, and by dissipating
stream energy with overbank flow during storm events with greater than
bankfull discharges.

Increased Dissolved
Oxygen Concentration

Surface Storage an
Retention

Benefits will be achieved through the restoration of natural stream forms
including riffle and pool sequences, which will increase dissolved oxygen
concentrations. In addition, once the planted vegetated buffers mature, the
increased shade will decrease water temperatures and increase dissolved
oxygen concentrations

Benefits will be achieved through the installation of vegetated buffers, and
stabilization of banks, which increase groundwater infiltration and recharge,
increasing retention times.

Subsurface Water and
Retention

Benefits will be achieved by reducing runoff velocity, increasing
infiltration.

Restoration of Terrestrial
Habitat

Benefits will be achieved through the restoration and enhancement of
physical structure, removal of invasive species and returning native
vegetation to the restored buffer areas.

Restoration of Aquatic
Habitat

Watershed Approach

Benefits will be achieved through the restoration and enhancement of
streams and drainage pathways, and the installation of appropriate in-stream

structures.

The scale of the project, location of the site, the likelihood of ecological
success, and the hydrologic benefits to the watershed support the rational
for restoration and enhancement of on-site streams.

Planning

Rigorous scientific and technical analysis was performed to support the
Final Mitigation Plan.

Monitoring Requirements The project will be subject

to a five-year monitoring period, with defined
ecological performance monitoring benchmarks.

Financial Assurances

Will be provided through the combination of an upfront escrow fund to
cover work activities, with a long-term endowment to fund ongoing
easement monitoring and enforcement equivalent to that required of a
mitigation bank.
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4.2 Site Selection

To honor the commitment of providing “landscape” sc ale mitigation for the I-73 project, a single site that would
provide substantial stream length, while generating the required stream credits based on the Guideline s, was
sought as mitigation. The original Brittons Neck s tream mitigation site, included in the Section 404  permit
application package and site visit, was abandoned d ue in part to agency objections raised following a review of
the conceptual mitigation plan. There were concern s that future development activities upstream of th e project
site could jeopardize the project’s success. There fore, a headwater stream reach was sought, resultin g in the

selection of the Long Branch site.

The Long Branch site is a headwater stream system a  nd will provide approximately 94 acres of protected
wetland/upland riparian area of varying width and approximately 14,607 LF of stream restoration/enhancement.
The site and its associated wildlife habitat will b e protected through a conservation easement that wi 11 be held
and maintained by a third-party, such as The Nature Conservancy. Additionally, the proposed mitigatio n site
abuts Little Pee Dee State Park providing an extens  ive protected corridor, which would meet the SCDOT’ s
understanding of the term “landscape” scale mitigation site.

One major challenge for SCDOT in developing the Lon g Branch mitigation site involved coordination with
property owners for the establishment of the conser  vation easements. Ten individuals and familiecsow n
properties that abut the streams that make up the S ite, and eight of the ten owners have agreed to par ticipate in
the mitigation project. The tracts that belong to the two owners that are not willing to participate are located on
the western side of Indian Pot Branch at the southe rn extent of the Site which resulted in an easement only on
one side of this section of the stream. The portio n of these two tracts that would have been included in the
conservation easement consists of wetlands, specifi  cally wooded swamp, and cannot be readily developed
without obtaining a Section 404 permit; therefore we believe that not including an easement on these tracts does
not detract from the overall ecological benefits th  at the Long Branch mitigation site provides. With  a few
exceptions, to accommodate land owners needs and an  existing powerline easement, the final conservatio n
casement negotiations allow for a minimum of 75-foot wide buffers along the outer meanders of the rest oration
sections and the enhancement sections will generally have 150-foot buffers along both banks of the streams.

The Site is located 4.4 miles northeast of the comm unity of Floydale in Dillon County, South Carolina,
approximately 7 miles southeast of Dillon (Figure 2 ). The Site is located in HUC 03040204 (Little Pee  Dee
River) and is less than 7 miles from the proposed I -73 project corridor. The southern extent of the S ite borders
Joann Branch Road which also forms the northern bou ndary of the Little Pee Dee State Park. Restoration of
Long Branch and its immediate surroundings present an ideal opportunity to pursue landscape-scale,
ecologically meaningful, stream mitigation. The Si te encompasses the most of Long Branch and over hal fof
Indian Pot Branch, which discharges to the Little Pee Dee River southwest of the Site. The Little Pee Dee River
is designated as an QOutstanding Water Resource (ORW ) by SCDHEC, and an Aquatic Resource of National
Importance (ARNI) by the USEPA. The Site offers the opportunity to restore and enhance headwater ripar ian
communities, and preserve bottomland hardwood, wood ed swamp, and freshwater marsh riparian habitats th at
closely approximate the stream and wetland types im  pacted by I-73. As mentioned above, the streams th  at
would be affected by I-73 were previously impacted by predominantly agricultural and silvicultural act ivities.
The proposed stream restoration at Long Branch woul d correct in-kind stream impacts representative of
conditions of streams within the I-73 project water shed. The Site mitigation plan is predominantly restorat ion
and enhancement based and offers a high probability for success. Headwater streams, riparian communit  igs,
upland buffers, water quality, and wildlife habitat would concurrently improve through the development of the
Site. The proposed site will also provide an appro ximately 2.8-mile long protected riparian corridor that will
terminate at the northern boundary of Little Pee Dee State Park, located at the southern extent of the site.
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The mitigation plan includes restoration and enhanc ement of similar ecosystems impacted by the I-73 pr oject.
Streams within the I-73 corridor are primarily brownwater systems that have been channelized and disconnected
from their associated floodplains. Approximately 32 percent of the stream impacts associated with 1-73 occur in
1t and 2 ™ order streams. The upper portion of Long Branch ha s been extensively channelized, is no longer
connected to its floodplain, and is surrounded by a gricultural fields. Its associated floodplain wetl ands have
been largely drained in the portion north of Stubbs Road leaving only a small disconnected remnant wet land at
the northeastern end of Section G. The lower porti on has also been channelized and deepened and has a djacent
areas of active silviculture (planted pines), but still retains some connections to its adjacent floodplain.

The Site will be utilized to satisfy the stream mit igation requirements of the South Carolina portion of the I-73
project. The stream mitigation requirements for [-73 in South Carolina consist of 22,640 credits, of which up to
75 percent may be preservation (refer to Appendix 2 ). Table 2 provides a breakdown of the project str  cam
impacts by 8-digit HUC, stream type, and ecoregion.

Table 2.
1-73 Impacts by HUC, Ecoregion, and Stream Type

03040204* 3,633 LF 78.25%
03040201 703 LF 15.14%
03040206 307 LF 6.61%

4,643 LF

100%

Mid-Atlantic Coastal Plain 2,397 LF
Totals: 4,643 LF 100%
Intermittent 1,496 LF 32.22%
Perennial* 3,147LF 67.78%
Totals: 4,643 LF 100%

*Long Branch is located in this HUC, Ecoregion, and is

Perennial

Regarding the type of mitigation required for the S CDOT projects, the following assumptions were made based
on discussions with the ACT during the EIS process:

The Mitigation Credit Calculations are Defined Based on the 2010 Guidelines.

L ]

During the preparation of the EIS the ACT, comprise

d of FHWA, NOAA-NMEFS, NRCS, SCDAH,

SCDHEC-OCRM, SCDHEC, SCDNR, SCDOC, SCDOT, SCEMD, SC PRT, USACE, USCG, USEPA,
and USFWS, agreed that the USACE Guidelines would p  rovide a method for assuring that adequate
mitigation would be provided for wetland and stream impacts associated with the construction of I-73.
At the recommendation of the members of ACT it was agreed that wetland and stream mitigation
impacts were to be calculated for each 11-digit Hyd rologic Unit Code (HUC) in which the impacts
occur. The Guidelines were to be used to calculate the required mitigation credits for the wetland and
stream impacts in each HUC.
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e The mitigation is required to offset impacts in HUC s 03040204, 03040201, and 03040206, but the
mitigation project site may be located in any of th  ese HUCs based on overall watershed benefits to
address the impacts across multiple HUCs;

¢ Larger, landscape-scale mitigation is preferable to multiple smaller mitigation sites;

¢ A portion of the wetland mitigation need will be satisfied by the SCDOT Sandy Island Mitigation Bank
(1,500 wetland preservation credits)’; and

¢ There was no requirement or desire to locate mitigation in any specific county as long as the Guidelines
requirement are met.

The overall mitigation plan includes two mitigation sites and the use of an approved mitigation bank w  hich,
when combined, address the I-73 mitigation needs of SCDOT. The first site, Joiner Bay, is a landscape scale
wetlands restoration/enhancement project with multi ple wetland types matching the various impacted hab itats
along the I-73 corridor (the Joiner Bay site is dis cussed in detail in a separate Mitigation Plan docu ment). The
site is located two miles from the I-73 Preferred C orridor in western Horry County within the same wat ershed
containing the majority of the wetland impacts. Th e second site, Long Branch, discussed in this plan, isa

Coastal Plain stream restoration/enhancement site located in the watershed covering the majority of the southern
section of the [-73 Preferred Corridor. SCDOT will  purchase the remaining 1,500 credits from one or mo  re
mitigation banks expected to be approved in the nea r future as part of this Final Mitigation Plan. As  stated
above, the USACE 2010 Guidelines were used to deter mine the required and proposed mitigation credits. As
written, this mitigation plan meets and exceeds the se requirements, not only regarding the calculation of credits
but also buffer requirements, and preservation to rstoration ratio.

4.2.1 Hydrological conditions, soil characteristics, and other physical and chemical characteristics

Long Branch is classified as a freshwater perennial  stream and is a tributary to Indian Pot Branch, al soa
perennial stream. Tributaries to the proposed stre  am mitigation site consist of predominantly ephemer al and
intermittent streams and one perennial stream, Butl er Branch. All are brownwater Coastal Plain systems that
have been channelized. With the exception of Indian Pot Branch, all have been largely disconnected from their
associated floodplains and floodplain wetlands. In dian Pot Branch ultimately discharges to the Little Pee Dee
River which is designated as an ORW by SCDHEC, and an ARNI by USEPA. The restoration and
enhancement of a direct tributary of the Little Pee Dee River will have a positive effect on this valuable resource
by improving water quality input and reducing the p ossibility of future impacts to Long Branch and Ind ian Pot
Branch through the establishment of conservation easements.

Soils within the mitigation site are mapped as prim arily Coxville fine sandy loam or Johnston-Rutlege
association, frequently flooded by the NRCS. Both are classified as hydric soils for the entire map u nit (Figure
3). Much of the riparian corridor has been impacte  d by past and current logging and agriculture activ  ities,
which has resulted in the reduction of native speci  es diversity. In addition, invasive plant species  such as
Chinese privet (Ligustrum sinense) and Chinese wisteria (Wisteria sinense) have become established throughout
most of the adjacent forested areas.

The portions of the channels north of Stubbs Road t raverse through agricultural fields and are subject to both
sediment and chemical pollutants in stormwater runo ff. Reestablishing the riparian buffer would prote ct the
channels from these sources of non-point source pol lution. There is an existing National Pollutant Di scharge
Elimination System (NPDES) permit for the Trico/Ber muda Water Treatment Plant (SCG645021 and
SCG646037) located at the corner of Bermuda Road an  d State Park Road, approximately 1,900 feet west of
Long Branch. This facility is permitted for a 34,6 00 gallon per day discharge into a ditch along Berm uda Road
that discharges into Long Branch. The permit aliow s the discharge of total suspended solids, chlorine ,
phosphorus, and iron. The constituents originate fr om the back-washing process of potable water lines  and

% The remaining 1,500 mitigation credits at Sandy Island were subsequently used for the Carolina Bays Parkway project and
are no longer available for use for I-73.
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filters. The water is first discharged into a holding pond where it is held and tested until the chlorine has burned
off and iron and sediments have settled out priort o discharge into the ditch, which occurs once each  week.
Monthly reports of the testing results are submitte d to SCHEC. When sediment and/or iron accumulates in the
pond, it is pumped out and disposed of at a sanitar y water treatment facility. * It is anticipated that the water
treatment plant will have no adverse affects to the Site.

4.2.2 Watershed-scale features

Aquatic habitat diversity will be improved by resto ring a riffle-pool sequence that will provide nativ ¢ aquatic
species with areas for cover, for finding food and for reproduction. Habitat diversity will also be i mproved by
including woody debris in the design. The protecte d vegetated buffer that will connect to Pee Dee Sta te park
will filter runoff from the adjacent agricultural fields, which will improve water quality and downstream habitat,
and provide a corridor for terrestrial wildlife mov ement. With the exception of two tracts situated a long the
western bank of Indian Pot Branch, the conservation casement will provide permanent protection for
approximately 94 acres of riparian habitat that connects to the Little Pee Dee State Park, located south of Joannn
Branch Road at the southern extent of the Site.

4.2.3 Size and location of compensatory mitigation site

The Site is located less than 7 miles from the prop osed I-73 project corridor in HUC 03040204 (Little Pee Dee
River) where approximately 78 percent of the [-73 s tream impacts occur . 1-73 crosses two ecoregions,  the
Southeastern Plains to the north of the Marion/Dill on County line, and the Mid-Atlantic Coastal Plain on the
south side of the Marion/Dillon County line. Break ing the I-73 stream impacts down by ecoregion,
approximately 48 percent would occur in the Southeastern Plains, and approximately 52 percent would occur in
the Mid-Atlantic Coastal Plain. The Site is locate d approximately 11 miles north of the Mid-Atlantic Coastal
Plain/Southeastern Plains boundary (Figure 4). The  restoration and enhancement of Long Branch and its
associated riparian corridor present an ideal oppor tunity to pursue landscape-scale, ecologically mean ingful,
stream mitigation. The site will protect an approx imately 2.8-mile long corridor that connects to Little Pee Dee
State Park, providing a protected corridor for wildlife.

4.2.4 Compatibility with adjacent land uses and watershed management plans

Current adjacent land use includes agriculture and silviculture. The protected buffer will help to filter sediment
and nutrients in runoff from these areas before ent ering the streams. The land use is not expected to change or
substantially increase in impervious area within the next 15 to 20 years.

4.2.5 Effects compensatory mitigation project will have on ecologically important resources

The restoration and enhancement of the site will im  prove the water quality and habitat of the Little P ee Dec
River. The Little Pee Dee River is designated as a n ORW by SCDHEC, and an ARNI by USEPA. The site is
also adjacent to the Little Pee Dee State Park, an  835-acre site park which includes Carolina bay habi tat and
serves as an important recreational fishing site. Other recreational activities available at the Little Pee Dee State
Park include boating, camping, hiking, biking, picn icking, birding/wildlife watching, geocaching, and  other
outdoor recreational activities.

Background research was conducted at the South Carolina Institute of Archacology and Anthropology (SCIAA)
and included a review of the South Carolina Departm  ent of Archives and History and SCIAA GIS database

(ArchSite) and state archaeological site files. Re  sults of the database search can be found in Append  ix 3.
Although nine previously recorded archaeological sites were identified within a 0.5 mile of the project site, none
were located within the project site and none of the sites in closest proximity were determined eligible for listing
in the National Register of Historic Places (NRHP).  These archacological sites were located south of  Bell
Swamp Branch and were identified as part of a 1993 survey. In addition, the Historic Architectural Survey of

? Personal communication with Mr. Will Arnette (Trico Water Company). July 10, 2013.
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Dillon County (Bailey et al, 2011) identified 14 historic struct ures located within or in a 0.5-mile search radius
of the project site. Of the seven historic structu res that were identified within the project site al ong Hayestown
Road and State Park Road, including the Bermuda Cem etery and the Hayestown Pentecostal Holiness Church |
none were recommended eligible for listing in the N RHP. Two NRHP-listed sites, the Smith Barn and the
Meckins Barn, are located approximately 0.25 mile o utside of the project site and will not be impacted by this
project.

Species with the federal classification of Endanger ed, Threatened, or officially proposed for such lis  ting are
protected under the Endangered Species Act (ESA) of 1973, as amended (16 U.S.C. 1531 et seq.). Thete rm
“Endangered Species” is defined as “any species whi ch is in danger of extinction throughout all or a s ignificant
portion of its range;” and the term “Threatened Spe cies” is defined as “any species which is likely to become an
Endangered Species within the foreseeable future throughout all or a significant portion of its range” (16 U.S.C.
1532). Table 3 provides the most recent list of fo derally protected species for Dillon County accordi ng to the
USFWS.

Table 3.
Federally Protected Species Occurring in Dillon County

Atlantic Sturgeon Acipenser oxyrinchus Endangered

Bald Eagle Haliaeetus leucocephalus Bald and Golden Eagle Protection Act
Red-cockaded woodpecker Picoides borealis Endangered
Shortnose Sturgeon Acipenser brevirostrum Endangered

Atlantic Sturgeon

The Atlantic sturgeon is a long-lived, estuarine de pendent, anadromous fish. Atlantic sturgeon can gr ow (o
approximately 14 feet long and can weigh up to 800 pounds. They are bluish-black or olive brown dorsally with
paler sides and a white belly. They have five majo r rows of dermal scutes. Atlantic sturgeon are sim ilar in
appearance to Shortnose sturgeon. Atlantic sturgeon have documented ages of up to 60 years. Atlantic sturgeon
adults spawn in freshwater in the spring and early summer and migrate into estuarine and marine waters where
they spend most of their lives. They spawn in mode  rately flowing water in deep parts of large rivers  (US
Department of Commerce, 2012).

Biological Conclusion: No Effect

The small size of Long Branch and its tributaries i s not suitable for Atlantic sturgeon spawning. In addition,
while the Little Pee Dee River could potentially be used for spawning by the Atlantic sturgeon, Long B ranch
flows into a dammed pond in the Little Pee Dee State Park creating a physical barrier that prevents the fish from
traveling further upstream.

According to SCDNR, they have two fish sampling sta tions located on the Little Pee Dee River for the p urpose
of tracking the migration of radio-tagged Atlantic and shortnose sturgeon. The sampling stations are located at
the confluence with the Great Pee Dee River and the other is at the U.S. Route 378 crossing. SCDNR ind icated
that based on past fish sampling efforts and experience with sturgeons, most bypass the Little Pee Dee River and
migrate up the Great Pee Dee River to spawn. Based on the results of their tagged fish surveys, they h ave no
records of either the Atlantic or shortnose sturgeo n in the Little Pee Dee River at the U.S. Route 378 sampling
station, which is located approximately 50 river-miles downstream of the Site. They indicated that untagged fish
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could be present in the Little Pee Dee River; however, based on the description of the habitat in the vicinity of I-
73,(near the crossing of the Little Pee Dee River b y S.C. Route 917 —located downstream of the Site) it is not
likely that sturgeons would be present. * SCDNR indicated that they have conducted “snap-sho  t” gill netting
while studying other diadromous fish in the Little Pee Dee and no sturgeons were captured during those efforts.

Bald Eagle

The bald eagle (Haliaeetus leucocephalus) was formerly protected under the Endangered Species Act until June,
2007, when it was determined to be recovered and wa s subsequently delisted. It is, however, still fede rally
protected under The Bald and Golden Eagle Protection Act, which prohibits any form of taking of both bald and
golden eagles except as provided by permit. The act makes it illegal to possess or sell an eagle or any part of an
cagle (i.c., feathers, talons, eggs, or nests), and  any "taking" of an eagle which includes killing, h  arassing,
disturbing, or poisoning.

The bald eagle is a large bird of prey with a dark  brown body and conspicuous white coloration on the head,
neck, and tail. Its wingspan may reach up to seven feet, and it can weigh as much seven pounds as an adult.

The bald eagle requires large trees with an open 1i  mb structure for nesting, usually in a forest/marsh ecotone
within one kilometer (0.62 mile) of open water. Lar ge trees allow for large nests that can support nes ting for
many years without falling. The open limb structure provides easy access and a clear view of foraging habitat.
Nesting habitats initially selected by eagles usual 1y have limited disturbance. Trees suitable for per ching and
future nesting sites are also important components  of stable nesting territories. Fresh, brackish and  marine
habitats provide suitable foraging sites and includ e open water, marsh and riverine types. Prime habit  ats are
characterized by having shallow, slow moving water ~ with abundant fish and bird prey. Preferred sitesh  ave
suitable perch and roost sites with minimal disturb  ance. Large manmade reservoirs in South Carolinaha ve
provided many acres of new inland eagle foraging ha  Dbitat. Concentrations of eagles may be found below
hydroelectric dams where they forage on injured fis  h. Impounded marsh managed for waterfowl is also
preferred foraging and nesting habitat (SCDNR, 2006).

Human disturbance can cause an eagle to abandon oth erwise suitable habitat. The breeding season for t he bald
cagle begins in December or January. Fish are the major food source for bald eagles. Other sources include
coots, herons, and wounded ducks. Food may be live or carrion.

Biological Conclusion: No Effect

No suitable nesting or foraging habitat was observe d in, or immediately adjacent to, the stream reache s where
morphological or vegetative manipulation of the stream or its buffer are proposed.

Red-Cockaded Woodpecker

The red-cockaded woodpecker ( Picoides borealis) is a small woodpecker with a wingspan up to 15 in ches. The
bird has black and white horizontal stripes on its  back, white cheeks and breast, black-streaked flank s, and a
black cap and throat. Males have small red spots or  "cockades" on each side of the cap just behind the  eye,
which is not easily discernible in the field (Henry, 1989).

Preferred nesting habitat of the red-cockaded woodpecker is old-growth pine forest (stems > 60 years old) that is
relatively free of hardwood undergrowth. Suitable foraging habitat includes pine and pine hardwood stands with
pine stems > 30 years of age. Foraging habitat is contiguous wi th nesting habitat, therefore colonies typically

require arcas of at least 100 acres of suitable hab itat. Threats to this species include loss of old-g rowth longleaf
pine habitat, fire suppression that allows the grow th of a dense hardwood and vine understory in areas  that

* Personal communication with Mr. Bill Post (SCDNR Marine Resource Research Institute). December 11, 2012
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would otherwise be suitable for nesting habitat, an d timber management practices that result in harves ting of
pines before they reach a size that is suitable forestablishment of red-cockaded woodpecker nest colonies.

Biological Conclusion: No Effect

Suitable habitat for the red-cockaded woodpeckeris  not present within the project area. The disturbe d
communities do contain pine species; however, there  are no pine species greater than 60 years old and the
communities are too fragmented to be considered suitable habitat.

Shortnose Sturgeon

The shortnose sturgeon ( Acipenser brevirostrum) is a primitive fish that reaches a maximum length of around
four feet. Instead of scales, this fish has five ro ws of boney plates called scutes that run the lengt h of the body
with one row located on each side, one down the back, and two down the belly. Color is olive gray to y ellowish
brown, with darker coloration along the top of the body, and a pale underside. The upper lobe of the f orked tail
is longer than the lower. Sturgeons have mouths that protrude from the underside of the snout, enabling foraging
along the substrate for prey items such as mussels and crustaceans. The snout of shortnose sturgeon is shorter
and blunter than that of the Atlantic sturgeon.

The shortnose sturgeon is found in riverine, estuar  ine, and occasionally near-shore marine environment s of
castern North America and the Atlantic Ocean. Spawn ing and larval stages of the life cycle typically o ccur in
freshwater channels of large, unobstructed river ba sins from as far inland as the fall line to the zon ¢ of tidal
influence in estuarine or brackish channels. Foragi ng occurs near the freshwater/saltwater interface i n riverine
and estuarine environments, i.c., sounds and bays o friver basin deltas. In South Carolina, the draina ge basins
utilized for spawning and foraging are the Pee Dee/ Waccamaw, Santee, Cooper, ACE Basin (Ashepoo,
Combahee and Edisto rivers), and Savannah. Threats include pollution, incidental take by commercial fisheries,
impingement at hydroelectric and nuclear power intakes, poaching, and alteration of habitat due to dam ming of
rivers (US Department of Commerce, 1998).

Biological Conclusion: No Effect

Like the Atlantic sturgeon, the small size of Long Branch and its tributaries is not suitable for Shortnose
Sturgeon spawning. In addition, while the Little Pee Dee River could be potentially be used for spawning by the
Shortnose sturgeon, Long Branch flows into a dammed pond in the Little Pee Dee State Park creating a physical
barrier that prevents the fish from traveling further upstream. Additional coordination that occurred with
SCDNR in relation to the likelihood of sturgeon species utilizing the Little Pee Dee River is discussed under
Atlantic sturgeon above.

4.3 Site Protection

A permanent conservation easement approximately 94 acres in size will be placed on the project to prot ect the
mitigation work in perpetuity (Figure 5). Option a greements have been secured with project landowners that
allow the recordation of a permanent conservation e asement upon approval of the site for mitigation by  the
USACE. The conservation easement will be held by T he Nature Concervancy, or other qualified land
management entity approved by the USACE. The conse rvation easement will be equivalent to the easement
template provided on the USACE Charleston District Website (Appendix 4).
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4.4 Baseline Conditions

4.4.1 Project Impact Site
Project site information for the I-73 project can be found in the FEIS’S’ as follows:

¢  On-site wetland resources are discussed in Chapter 3.12.4.1-7 in the Southern document and Chapter
3.12.4.1-5 in the Northern document and streams are  discussed in Chapter 3.12.4.8 in the Southern
document and Chapter 3.12.4.6 in the Northern document.

¢ Direct impacts to wetland systems are discussed in ~ Chapters 3.12.5-8 of the Southern and Northern
documents, and stream impacts are discussed in Chap  ters 3.12.9 of both documents. Indirect and
cumulative impacts to wetlands and streams are disc ussed in Chapter 3.12.10-11 of the Southern and
Northern FEISs.

¢ Credit calculations are discussed in Chapter 3.12.1 4 of the Southern and Northern FEISs. The USACE
2002 Mitigation SOP was used originally to calculate wetland and stream mitigation credits required for
the construction of I-73. Since that time the 2010 Charleston District Guidelines were issued and revised
Guidelines worksheets have been completed and replaced the previously submitted 2002 SOP. Wetland
and stream mitigation credit impacts were calculate d using the 2010 Guidelines for each 11-digit HUC
in which the impacts occur (Appendix 2). The assign  ment of Guidelines worksheet factors for each
wetland area and stream was conducted based upon the following observations:

(a) The lost type was assigned based upon general plant community assigned during the delineation phase
with the majority assumed to be bottomland hardwood s or wooded swamps and given the Type A
classification. Some wetlands located within Horry ~ County were classified as pocosins, pine wet
flatwoods and/or pine savannah and, therefore, given the Type B classification, however, these were not
common. The plant community classification was con firmed based upon site visits, photographs, and
review of data forms and field notes. Man-made feat  ures such as ponds, jurisdictional ditches, and
borrow pits were assumed to be Type C as defined by the Guidelines. Streams were handled in a
manner similar to the wetlands with the assumptions that intermittent streams were classified as 1°* and
2" Order RPW’s and perennial streams were classified as “All Other Streams.”

(b) The priority category was assigned based uponthe d  efinitions given in the Guidelines. Only the
wetlands located adjacent to the Little Pee Dee Riv  er were classified as Primary Priority Category
waters due to their location in a State Heritage Tr ust site. The remaining wetlands were all classified as
Tertiary Priority Category waters. Man-made feature s such as ponds, jurisdictional ditches, and borrow
pits were assumed to be Tertiary Priority Category waters. All streams were Tertiary Priority except for
the Little Pee Dee River which is Primary Priority

(¢) All of the wetlands and streams were previously imp acted to some degree due to the history of
agriculture and silviculture in the region. The ex isting condition of the wetlands was assumed to be
“impacted” and then adjusted according to site-spec ific conditions. The evaluation of each site was
based upon site visits, photographs, and review of  data forms and field notes. The least impacted
wetlands were located adjacent to the Little Pee De ¢ River. Even these wetlands showed some impacts
such as reduced species diversity due to logging, p  resence of old causeway and rip-rap, ditching,
installation of pipes/culverts, presence of invasiv ¢ species, excavation, presence of man-made debris,
and habitat fragmentation. Man-made features such as ponds, jurisdictional ditches, and borrow pits
were assumed to be “very impacted” as they are not  truly wetlands but more closely resemble open

> http://www.i73insc.com/default.shtml
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water features. Streams were found to be unstable, channelized, accessed by cattle, straightened, and/or
disconnected from their adjacent wetlands (as evide nced by presence of erosion and sedimentation,
presence of spoil piles, excavation, installation o fpipes/culverts, vertical embankments, incision,
presence of man-made debris, etc.) and, therefore,  all streams were impacted to some degree. Low
Gradient Stream Assessment Data Sheets were complet ed for each stream within the project corridor
and the appropriate condition factor was recorded.  Copies of the completed Low Gradient Stream
Assessment Data Sheets are included with the 2010 Guidelines worksheets.

(d) Duration was assigned the maximum value of 2.0 for fill and permanent clearing and 1.0 for temporary
clearing for wetlands. All impacts to streams will be permanent in duration.

(e) The dominant impacts were assigned either that for fill, clear, or dredge based upon the impact shown
on the design drawings. The dominant impacts for s treams will be piping or culverting as determined
by the impact definitions (less than 100 feet of im pact = culverting; greater than 100 feet of impact =

piping).

(f) The cumulative impact was calculated by watershed a nd included the cumulative impacted acreage of
all wetland areas regardless of jurisdictional stat  us, all jurisdictional ditches and ponds, all non-
jurisdictional ponds, and some non-jurisdictional d itches. A number of non-jurisdictional ponds were
considered to be solely agricultural in nature and  were removed from the drawings and the acreage
calculations. Criteria for determining the agricult ural status included such factors as excavation in
uplands, lack of remnant wetlands or other drainage features in the immediate vicinity, lack of hydric
soil characteristics, and historic information from soil surveys and aerial photography. Areas such as
non-jurisdictional ditches and ponds were not inclu ded in the final mitigation calculations although t he
impacted acreage for these areas is included in the total impacted acreage.

In order to simplify the calculation of the credits , all of the information was entered into a Microso  fi Excel
spreadsheet and the spreadsheet was used to group t he impacted areas into a minimum number of categori ¢s
based on the total number of possible combinations  of the above factors for each watershed. The combi ned
categories were then transcribed to the 2010 Guidel ines worksheets and the final total required credit s were
calculated.

The overall strategy for calculating the required credits was presented to the USACE in an informal meeting and
the USACE was asked to provide recommendations conc erning the methods and assignment of the factors prior
to the submittal of the permit application. Based upon the guidance received from the USACE, some changes to
the assignment of factors and the calculation of the credits were incorporated into the spreadsheets and the 2010
Guidelines worksheets were adjusted accordingly.

Based upon the 2010 Guidelines worksheets, a total  of 22,640 stream credits will be required. A copy of the
USACE Charleston District Compensatory Mitigation 2 010 Guidelines worksheets are in Appendix 2. Low
Gradient Stream Assessment Data Sheets were complet ed for each stream within the project corridor and  the
appropriate condition factor was recorded. Copies of the completed Low Gradient Stream Assessment Dat  a
Sheets are included with the 2010 Guidelines worksheets.

4.4.2 Proposed Mitigation Site

The Long Branch site (Site) is located within Bell Swamp Branch Subbasin of the Pee-Dee River Basin an d is
part of the USGS Hydrologic Unit Code 030402040506 (Figure 4). The Site is located along Hayestown Ro ad
in Dillon County, South Carolina within the Coastal Plain physiographic province; specifically the Southeastern
Plains ecoregion of South Carolina. The Southeaste rn Plains ecoregion is low, flat, gently rolling wi  th fine
textured soils. It is a major agricultural zone, w ith deep, well-drained soils, and a large amount of cropland.
The sedimentary formations are younger than those o f the Sand Hills and older and more dissected than  the
flatter terraces of the Carolina Flatwoods. The fI ora is varied due to the variety of edaphic conditi  ons. The
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region has a high concentration of Carolina bays.  These are shallow, elliptical depressions, often sw ampy or
wet in the middle with dry sandy rims. Carolina ba ys not drained for agriculture often contain rare o r
endangered plant and animal species.

The majority of the land use in the vicinity of the project and within the project watershed is agricu  ltural
cropland and forest. Impervious surfaces account f or less than 5 percent of the project watershed, an d are not
anticipated to change significantly within the next 15 to 20 years.

The mitigation site consists of approximately 7,410 LF of Long Branch, approximately 5,565 LF of India n Pot
Branch and approximately 1,632 LF of two UTs to Lon g Branch (Figure 5). The streams have been impacte d
by past channelization, loss of riparian buffers, channel incision, and adjacent agricultural land use. The streams
were historically channelized and straightened to r educe flooding and provide drainage for the adjacen t fields
and lands. All streams ultimately flow into Pee Dee State Park Lake and then into the Little Pee Dee River.

The existing channel on Long Branch is classified a s Rosgen G5/B5c¢ stream type (Rosgen, 1996). Survey data
for the existing stream condition can be found in Appendix 5. In some locations the channel is sufficiently wide
with a moderate entrenchment ratio that supports the classification of the stream as a Be channel. However, due
to the incised and degraded condition of the stream  , the restoration reach of Long Branch is functioni  ng
primarily as a G channel. UT1 and UT?2 are classified as incised F5 stream types.

Soils within the mitigation site mapped by the NRCS  are primarily Coxville fine sandy loam or Johnston -
Rutlege association, frequently flooded. Both are classified as hydric soils for the entire map unit(Figure 3).

Coxville fine sandy loam (Co) consists of poorly dr ained soil on smooth flats and in slight depression  in the
uplands. It occurs in areas of irregular shape. S lopes are 0 to 2 percent with slow to ponded runoff and
moderate infiltration.

Johnston-Rutlege association (JR) consists of very poorly drained soils found in drainageways and floo dplains.
Slopes are 0 to 2 percent and are frequently flooded.

More detailed geomorphology and sediment data will be included in the restoration design.

Jurisdictional Determination: Jurisdictional Waters of the United States were fie  1d delineated during the
February 2-3 and 15-16, 2012 and June 17-18 and 25-26, 2013 time period on the basis of soils, hydrology, and
vegetation as set forth by 1987 Corps of Engineers Wetlands Delineation Manual and the Regional Supple ment
to the Corps of Engineers Wetland Delineation Manua I: Atlantic and Gulf Coastal Plain Region. The
USACE/USEPA will assert federal jurisdiction over wetlands that abut or are adjacent to traditionally navigable
waters (TNWs, as described in 33 CFR §328(a)) and w ctlands that abut non-navigable tributaries with a
relatively permanent flow. The wetland boundaries identified during the field delineation were mapped using
sub-meter accuracy Global Positioning System (GPS) equipment. The GPS data was used to generate a wetland
map of the project study arca. The preliminary wetland boundaries are indicated on Figure 6.

USFWS modification of the Cowardin system aggregate s the approximately 275 Cowardin wetland types into
18 general categories based on vegetative compositi on. This modification was used to classify wetlands within
the project study corridor by type, and then was en hanced further with detailed descriptions of specific wetland
and upland types of South Carolina found in The Natural Communities of South Carolina (Nelson, 1986).

The jurisdictional areas were flagged with surveyor s flagging tape marked using an alpha-numeric numbe ring
system. Appropriate data forms for the various wet land areas and wetland types were completed as well as for
the adjacent upland areas for comparison. A request for a Jurisdictional Determination will be submitted to the
USACE for approval in August, 2013.

Plant Communities: Plant communities were surveyed during the field wo  rk for the wetland delineation.
Wetlands found in the project study corridor are do  minated by trees, shrubs, or persistent emergent pl  ants,
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mosses, or lichens; and/or ponded areas less than 2 0 acres in size. Wetlands within the project study area fall
into three major classes; forested wetlands (i.e. b ottomland hardwoods), non-forested wetlands (freshw  ater
marsh), and wetlands characterized as having uncons  olidated bottom sediments and less than 30 percent
vegetative cover in the wetland (i.e. ponds and bor row pits). Uplands identified within the project s tudy area
during the field surveys, as described below, included mesic mixed hardwood forest, pine flatwood/planted pine
forests, and disturbed areas (i.e. agricultural ficlds and maintained rights-of-ways).

The following are descriptions of the plant communi  ties identified in the project study corridor. Ali st of
representative plant species observed on the Site is included in Appendix 6.

WETLAND COMMUNITIES

Approximately 47 acres of the buffer within the con servation casement are wetland. The wetland habita ts are
associated predominantly with the lower portion of Long Branch and Indian Pot Branch, south of Bermuda
Road, with a small wetland within the easement for Section G at the northern end of the project.

Bottomland Hardwoods: Bottomland hardwoods are wetlands that are typical ly associated with rivers, creeks,
or other drainage systems. These low-lying bottom! ands frequently serve as a holding area for overflo w waters
from a main channel, especially after a heavy rain event. They may also occur in low areas and along ephemeral
streams that are temporarily flooded or saturated d  uring the growing season. Portions of the bottomla  nd
hardwoods in the proposed preservation reach were 1 nundated at the time of the delineation. These are as were
dominated by red maple ( Acer rubrum), sweetgum ( Liquidambar styraciflua), willow oak ( Quercus phellos),
water oak ( Quercus nigra), swamp black-gum ( Nyssa biflora), and loblolly pine ( Pinus taeda) or pond pine
(Pinus serotina). The understory was dominated by red-bay (  Persea borbonia), fetterbush ( Lyonia lucida),
wax-myrtle ( Morella cerifera ), and sweet-bay ( Magnolia virginiana ). Vines included muscadine ( Vitis
rotundifolia), poison-ivy ( Toxicodendron radicans ), bamboo vine ( Smilax laurifolia), and greenbrier ( Smilax
rotundifolia). The herb layer was dominated by several species of fern, including netted chain fern (Woodwardia
areolata), cinnamon fern (Osmunda cinnamomea), and royal fern ( Osmunda regalis). Giant cane ( Arundinaria
gigantea) and lizard’s-tail (Saururus cernuus) were also common in the herb layer.

Freshwater Marshes: Freshwater marshes are open wetlands with a highly variable water level dominated by
emergent grasses, sedges, and rushes. This type of wetland is usually associated with deeper water we tlands,
but can also be found where trees are not present a s in power line and roadway rights-of-way and other places
where man prevents succession into, or back into, w ooded wetlands. Those identified within the proje ct study
corridor during the wetland delineation were domina ted by smooth rush (  Juncus effusus ), broomsedge
(Andropogon virginicus), and velvet panicum (Dichanthelium scoparium). Woody species on the edges of these
marshes included redbay, sweetbay, gallberry ( [lex coriacea), fetterbush, wax-myrtle, and sweet pepperbush
(Clethra alnifolia). The freshwater marshes found in the project study corridor were either within channels or in
an open field that has been extensively altered by human disturbance (clearing, grading, and filling).

Wooded Swamp: Wooded swamps, also called bald cypress-tupelo swam p or swamp forest, are palustrine
(freshwater) wetlands associated with black or brow nwater rivers. They are frequently deeply flooded, and
seldom dry out completely (Nelson, 1986). The well -formed canopy is typically dominated by bald cypre ss
(Taxodium distichum ) and/or pond cypress (7. ascendens ), and swamp tupelo ( Nyssa biflora) and/or water
tupelo (V. aquatica). These tree species have adaptations for growing in water, including swollen and buttressed
bases, and, in the case of the Taxodium species, “k nees.” The wooded swamps identified within the
southernmost portion of the proposed preservation a rea had a relatively open canopy dominated by swamp
tupelo and red maple. The shrub layer included ti-ti (Cyrilla racemiflora), elderberry (Sambucus canadensis) tag
alder (A4/nus serrulata), and saplings of the canopy species. Dominant her baceous plants consisted of woolgrass
(Scirpus cyperinus), giant plume grass ( Saccharium giganteum), giant cane, arrow arum ( Peltandra virginica),
spatterdock (Nuphar luteum), Asian spiderwort (Murdannia keisak), and false-nettle (Boehmeria cylindrica).
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UPLAND COMMUNITIES

Approximately 42 acres of the buffer within the con servation easement area are uplands. Uplands are { ound
predominantly along Long Branch, north of Bermuda R oad, with some uplands in the casement associated w ith
Long Branch and Indian Pot Branch, south of Bermuda Road.

Mesic Mixed Hardwood Forest: Mesic mixed hardwood forests are moist upland wood s common in the
piedmont, but also occur in the coastal plain. The  canopy and understory is composed of a rich variet y of
hardwoods, and the shrub and herbaceous species are numerous. The diversity of trees and other plants is great
and there may be no dominant species (Nelson, 1986) . This plant community was located in a narrow ban d on
the slope above the floodplain of the channels in o nly a few very limited locations. Typical overstor y species
include water oak, tulip-poplar ( Liriodendron tulipifera), sweet-gum, red maple, loblolly pine, and black g um
(Nyssa sylvatica). The understory was dominated by horse-sugar (Symplocos tinctoria), red-bay, ti-ti, American
holly (Iiex opaca), and American hormbeam ( Carpinus caroliniana). There were stands of sweet pepperbush
dominating the low shrub layer. The herbaceous lay  er was sparse, with partridgeberry (  Mitchella repens ),
common heartleaf ( Hexastylis arifolia ), and pipsissewa ( Chimaphila maculata ) comprising the dominant
species.

Pine Flatwoods/Planted Pines: Pine flatwoods are uplands with an essentially flat or rolling terrain, sandy soil,
and a high water table. They have a canopy of pine s and a well-developed sub-canopy of several tall s  hrub
species. These habitats are successional from the  abandonment of cropland or other lands, and eventua  lly
succeed to deciduous hardwood-dominated forests. T hose identified within the project study arca durin g the
field survey were dominated by loblolly pine, water oak, red maple, black cherry ( Prunus serotina), and sweet-
gum in the canopy or near-canopy layer as saplings. The understory consisted of sweetleal, wax-myrtle |
American holly, and red-bay, with the occasional be  autyberry ( Callicarpa americana ), and wild blueberry
(Vaccinium spp. ). Woody vines included catbriers (  Smilax rotundifolia and S. glauca), yellow jessamine
(Gelsemium sempervirens ), muscadine, poison-ivy, and Japanese honeysuckle (Lonicera japonica ). The
herbaceous layer was dominated by bracken fern (  Pteridium aquilinum ) and ebony spleenwort (  Asplenium
platyneuron).

Planted pine stands were located adjacent to much o fthe stream channel floodplains on the higher elev ations.
They were typically very dense plantings of loblolly pines ranging in age from 10— 15 year age class to 25 - 30
year class. A few pine trees were older but these were generally isolated individual trees within the stands of
younger trees.

Disturbed Areas: In addition to the relatively natural areas describ ed above, the project study area contained
extensive disturbed areas. Disturbed arcas are tho se lands that have been highly impacted by the acti vities of
man, and are either under cultivation for crops or timber production, or are built upon for residentia 1 or
commercial purposes. Those identified within the p roject study area during the field survey were prim arily on
uplands, and included the existing roadways and the adjacent minimally landscaped rights-of-way as wel 1as
agricultural fields and the previously described planted pine stands.

4.4.3 Reference Site

Reference reach surveys are valuable tools for comp arison. The morphologic data obtained such as dime nsion,
pattern, and profile can be used as a template for design of a stable stream in a similar valley type with similar
bed material. In order to extract the morphologica 1relationships observed in a stable system, dimens ionless
ratios are developed from the surveyed reference reach. These ratios can be applied to a stream design to allow
the designer to ‘mimic’ the natural, stable form ofthe target channel type.

Often the best reference data is from adjacent stab  le stream reaches, or reaches within the same water  shed.
Reference data to help in the development of design criteria for Sections A and B of Long Branch and S ections
H (UT2) and G (UT1) was gathered from a stable reac h of approximately 450 LF at the upstream end of In dian
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Pot Branch. In addition to the stable section of I ndian Pot Branch, composite reference reach data fr om four
different North Carolina Coastal Plain reference sites is also used for comparison. While reference r eaches can
be used as an aid in designing channel dimension, p attern, and profile, there are limitations in small er coastal
plain headwater streams. The flow patterns and cha nnel formation for most reference reach quality str eams is
often controlled by slope, drainage areas and large  trees and other deep rooted vegetation. Some mean  der
geometry parameters, such as radius of curvature, a re particularly affected by vegetation control. Pa ttern ratios
observed in reference reaches may not be applicable or are often adjusted in the design criteria to cr eate more
conservative designs that are less likely to erode after construction, before the permanent vegetation  is
established.

Collectively, the data provide valuable information regarding the range of conditions documented for s imilar
headwater stream systems. Table 4 shows a summary of Coastal Plain reference reach data compared for single
thread channels.

Table 4.

Reference Reach Parameters Used to Determine Design Ratios for Single Thread Channel

Drainag rea, DA (

Stream Type (Rosgen) ES E5/C5
Bankfull Discharge, Qbkf (cfs) 5.9 10 127
Bankfull Riffle XSEC Area, Abkf (sq ft) 6.3 7.8 95.9
Bankfull Mean Velocity, Vbkf (ft/s) 0.9 1.0 1.4
Width to Depth Ratio, W/D (ft/ft) 9.6 11.4 8 14
Entrenchment Ratio, Wipa/Wbk{ (ft/ft) >10 4 13
Riffle Max Depth Ratio, Dmax/Dbk{ 1.7 1.8 1.2 1.7
Bank Height Ratio, Dtob/Dmax (ft/ft) 1.0 1.0 1.0 1.3
Meander Length Ratio, Lm/Wbk{f 5.8 9.0 11 17
Rc Ratio, Re/Wbkf 1.1 2.9 1.5 3.0
Meander Width Ratio, Wblt/Wbk{ 2.1 29 2.0 6.3
Sinuosity, K 1.25 1.22 1.77
Valley Slope, Sval (ft/ft) 0.003 0.0007 0.0029
Channel Slope, Schan (ft/ft) 0.0024 0.0004 0.0022
Pool Max Depth Ratio, Dmaxpool/Dbkf 1.7 2.1 1.8 2.0
Pool Width Ratio, Wpool/Wbkf 1.9 23 0.8 1.4
Pool-Pool Spacing Ratio, Lps/Wbkf 2.0 3.7

*Note: Composite reference reach information from Johannah Creek, Johnston

County, NC; Panther Branch, Brunswick County, NC; R ocky Swamp, Halifax

County, NC; and Beaver Dam Branch, Jones County, NC.
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The upstream end of Indian Pot Branch (Section I) w here reference data was collected is classified as a Rosgen
ES stream type (Rosgen, 1996). This area shows evi dence of past disturbances primarily due to timber havest.
However, cutting of timber occurred long ago and a  mature canopy of vegetation exists, especially near the
stream channel. The channel is geomorphically stab le and well connected with its floodplain. It also appears
that the hydrology of the site was affected little by timber harvest. Indian Pot Branch flows through a
Bottomland Hardwood community (described above). T his site was chosen due to its stable condition,
similarity to the proposed restoration reaches, and the proximity of Indian Pot Branch to the proposed
restoration reaches. Representative photographs ofthe reference reach are in Appendix 7.

The plant communities comprising the riparian areas of Indian Pot Branch consists of bottomland hardwo ods in
the wetland areas, mesic mixed hardwoods in the adj  acent uplands, and small bands of planted pine ont he
castern side of the stream corridor. The canopy la yer of the bottomland hardwoods consisted of tulip poplar,
sweet gum, and red maple, with fetterbush, red bay, Chinese privet, and beauty berry comprising the sh  rub
layer. Herbaceous species included cinnamon fern, netted chain fern, sensitive fern ( Onoclea sensibilis), and
glant cane.

The mesic mixed hardwood areas occur upslope of the bottomland hardwoods, and contain similar canopy a nd
understory species plus black cherry, southern red oak (Quercus falcata), loblolly pine, and sweet pepperbush.
The herbaceous layer was sparse consisting mostly of bracken fern and ebony spleenwort.

Areas of planted pine consists of a monoculture of loblolly pine in the canopy layer with sweet gum an d tulip
poplar in the understory. Due to a thick bed of pine straw, the herbaceous layer was very sparse consisting of an
occasional bracken fern.

Soils within the reference site mapped by the NRCS are primarily Coxville fine sandy which is classifi ed as a
hydric soil for the entire map unit (Figure 3).

Coxville fine sandy loam (Co) consists of poorly dr ained soil on smooth flats and in slight depression  in the
uplands. It occurs in areas of irregular shape. S lopes are 0 to 2 percent with slow to ponded runoff and
moderate infiltration.

4.5 Determination of Credits

This report describes the proposed ecosystem restor ation approach for the Long Branch Mitigation Site and is
designed specifically to meet mitigation obligation s of the 404 permit for the proposed [-73 project. As
previously stated, 22,640 mitigation credits are required to offset the proj  ected stream impacts. The 2010
Guidelines were used to determine the required numb  er of mitigation credits and to estimate the number  of
mitigation credits generated by the proposed Long Branch Site.

Following is a discussion of each mitigation factor and how they were applied in calculating the credit yield for
the Site. The mitigation calculation sheets can be found in Appendix 8.

Stream Type - Stream sections A, B, C, D, E, L F, G, and H, are 1* and 2™ order Relatively Permanent Waters
(RPW5s) therefore were assigned a value of 0.4 in the Stream Type category of the credit calculation worksheets.

Priority Category - None of the stream sections met the definition for Primary or Secondary in the Priority
Category as defined in the mitigation Guidance, and therefore they were assigned a Tertiary factor 0f0.05.

Net Improvement - Net Improvement scores were calculated based ona  comparison of the Low Gradient
Stream Assessment Data Sheets for each stream resto  ration section and the Reference Reach. Per the 201 0
mitigation Guidelines, a Low Gradient Stream Assess ment Data Sheet was prepared for the project refere nce

19

ED_001363_00000375-00024



Long Branch Draft Final Stream Mitigation Plan
-

reach and each of the proposed stream restoration s ections. Each stream section score was subtracted f rom the
reference reach score to determine a final score. The final score for each restoration section was co mpared to
the chart in the Guidance to determine the net impr ovement score. This evaluation resulted in a deter mination
of Significant Improvement for each restoration section, which translates to a net improvement score of 2.0 (see
Table 5 below).

Table 5.
Net Improvement Factor Calculations

A 16 8 8 2
B 16 7.5 8.5 2
C 16 N/A N/A N/A
D 16 N/A N/A N/A
E 16 N/A N/A N/A
F 16 N/A N/A N/A
G 16 9 7 2
H 16 9 7 2
I 16 N/A N/A N/A

Credit Schedule - 1t is anticipated that the proposed mitigation pla  n will be implemented (conservation
casement established, buffer enhancement, and in-stream work) and the five-year monitoring period comp leted
prior to construction of 1-73, therefore a factor of 0.1 was assigned to each stream section.

Location - As previously mentioned, the I-73 alignment crosses three 8-digit HUCs and two ecoregions. The
Site is located within one of the 8-digit HUC’s tha t is also adjacent to the other two HUC s crossed by the
alignment. Streams within the proposed Site have st~ milar geomorphology and riparian buffer habitats as
compared to streams impacted by I-73. Geomorphic stream characteristics observed at both the impact sites and
mitigation site include low-gradients, sandy substrates with plane beds resulting in little bed divers ity, and little
to no riffle-pool development, all of which are com mon features of coastal plain streams. Riparian bu ffers are
also made up of similar vegetative communities for both the mitigation site and impact sites including
bottomland hardwoods, wooded swamps, freshwater mar shes, mesic-mixed hardwood forests, pine
flatwoods/planted pine forests, and disturbed areas . These riparian habitats are typical for both eco  regions
crossed by I-73. To qualify for the Adjacent HUC Factor on the 2010 Guidelines worksheets, the mitigation site
needs to be within an adjacent HUC to the projecti mpacts and within the same ecoregion. However, cre dits
were calculated using the Adjacent HUC (0.05) factor because:

¢ The stream geomorphology of the Site is similar to  the streams impacted by 1-73, and is typical of
coastal plain streams;

o  The riparian buffer habitat on the Site is similar to the riparian areas impacted by 1-73, and is typi cal of
both ecoregions;

e 78.25 percent of the impacts are within the same 8-digit HUC as the mitigation site;

¢ Both the mitigation site and the impact sites are within the Atlantic and Gulf Coastal Plain as defined in
the 2008 Regional Supplement to the Corps of Engine ers Wetland Delineation Manual: Atlantic and
Gulf Coastal Plain Region; and,
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¢ The remaining 21.75% of the impacts occur within adjacent 8-digit HUCs.

Riparian Buffer — Based on Chart A of the mitigation Guidance (Page 7 of 20) a 75-foot minimum buffer is
required for the Site due to the adjacent agricultu re and silviculture land use. All stream sections w ill have a
minimum average buffer width of 75 feet on both sid es of the streams (refer to Figure 5). Where acces s points
are provided for property owners and the existing u tility easement cross the buffers, no mitigation cr edit has
been claimed for these areas. With the exception of  the lower portion of stream Section A, a 300-foot  wide
conservation easement is being established along th e existing channels for Sections A, B, G, and H, th at are
proposed for restoration (refer to Figure 7). Wher e Sections A, G, and H converge, credit was not cla imed for
the overlapping buffer areas. The dashed red line i n Figure 7 indicates a 75-foot offset from the oute redge of
the buffer easement and a conceptual layout of the restored stream channels that is anticipated whent  he
restoration design is completed. In many areas the average buffer width will be twice the minimum 75- foot
width. The western buffer for Section C will be am inimum of 75 feet wide and the castern side willva ry in
width from approximately 20 feet near Stubbs Drive to approximately 160 feet. Sections D and a portio n of
Section E will have a 150-foot buffer along both si  des. Only partial buffer credit was claimed for the lower
portion of Section E where the stream is not the pr operty boundary. Section F will be buffered only al ong the
castern edge which varies from approximately 45 fee t at the pond to a maximumm of approximately 580 fe et.
The western side of Section F consists of wetlands ~ and it is anticipated that this will prevent develo  pment
immediately adjacent to the stream, however, no mit igation credits are claimed for this side since the property
could not be secured as part of the conservation ea sement. The conservation easement along Section [ will
range in total with of approximately 350 feet at th e southern end to approximately 390 feet at Bermuda Road.
The minimum buffer width along the eastern side wil  1be approximately 100 feet at one location withth ¢
remainder being approximately 150 feet wide. Enhan cement of all buffers is proposed and will consist ~ of
removal and control of Chinese privet and supplemen tal plantings with native vegetation where appropri ate.
The western buffer will vary from approximately 150 to 250 feet in width. Chart B of the mitigation gu idance
was used to deteremine the appropriate riparian buffer factor for each section of the site. The factors used range
from 0.22 to 0.34.

A summary of the buffer factors for each stream sec tion is provided in Table 6 below. Two measurement s are
provided for Sections A, E, G, H, and I to account for overlap of buffers and other special conditions or buffer
constraints.

Table 6.
Buffer Factor Calculations

A 592 0.3 0.3
1,682 0.34 0.34
B 269 0.34 0.34
C 988 0.2 0.22
D 2,767 0.34 0.34
E 817 0.22 0
294 0.34 0.34
F 2,506 022 0
G 1,118 0.34 0.34
150 0 0
214 0.22 0
H 150 0 0
I 1,060 0.22 0
2,000 0.34 0.34
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The mitigation credits generated by the Site are summarized in the table below.

Table 7.
Stream Mitigation Credit Estimation

A 2274 741136
B 269 882.32
C 988 1,007.76
D 2767 3541.76
E 1,112 1,026.99
F 2,505 2,054.92
G 1,268 4,057.04
H 364 993.48
I 3,060 34292
Totals 14,607 24,404 83

4.6 Mitigation Work Plan

The restoration concepts developed for the Site fol low a watershed approach for stream restoration des  ign.
Therefore, the plan takes into account the surround ing land use and management practices that could re  alize
additional benefit from having an adjacent restoration project in-place. The Site improvement areas are depicted
on Figure 5 and the proposed restoration is shown ¢ onceptually of Figure 7. The proposed improvements for
each stream section are described in detail below.

The site contains four streams separated into multi ple reaches; Long Branch reaches A through I, India n Pot
Branch reaches I and F, and two unnamed tributaries (UT1 and UT2) reaches G and H, respectively, that drain
into Long Branch near the upstream end of the proje ¢t (Figure 5). The reaches have been subdividedin  to 9
sections based on the character of the stream and t he mitigation approach to be used. Each section is described
in narrative format below. Survey data of the existing conditions for Sections A, B, G, and H are in Appendix 5
and photographs of the stream mitigation sections discussed below are in Appendix 9.

All stream reaches have been impacted in the past t o differing degrees to reduce flooding and provide drainage
for the adjacent fields and lands. Land use within the watershed is primarily agriculture and silvicu  lture.
Existing stream lengths, drainage areas, and general mitigation approach are summarized in Table 8.
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Table 8.
Summary of Existing Stream Lengths and Drainage Arcas

ong Branc estoration and Enhancement
fndian Pot 5,565 3,000 Enhancement
Branch
UT1 )
(Section G) 1,268 32 Restoration
UT2 )
(Section H) 364 33 Restoration

Section A —Long Branch

Section A of Long Branch has been deeply channelize d in the past and as such has lost connectivity wit  h its
floodplain. Section A also lacks bedform diversity and habitat. Existing buffer vegetation consist p rimarily of
herbaceous species and a mature canopy is absent.  Section A will be restored using natural channel de  sign
approaches to restore a single-thread, meandering ¢ hannel. Reference reach data and past project expe rience
support the design of a single-thread channel for S ection A, due to its watershed size, slope, and sed  iment
transport competency. The design will involve a Ro sgen Priority Level Il restoration approach in whic h a new
meandering single-thread channel (E stream type) will be constructed through a floodplain excavated at a lower
clevation. Channel dimensions and pattern willbe b ased on regional curve relationships, reference rea  ch
information, and past project experience. In-strea m structures will consist of log and wooden structu  res to
enhance channel stability, and to provide improved  and appropriate bedform diversity and aquatic habit ats.
Figure 8 provides a conceptual layout of the propos  ed in-stream structures that will be incorporated i  n the
construction plans. The streambanks and adjacent f loodplain areas will be planted with native vegetat ion that
are moderately to highly tolerant of flooded condit ions. Figure 9 provides a conceptual view of thet  ypical
section that will be provided in the construction plans.

The vegetation plan for Section A will include the planting of bare-root trees in riparian buffer areas adjacent to
the restored channel, from the channel banks to the conservation easement boundary. The total easement width
through theis section is 300 feet and a minimum bu ffer width of 75 feet will be maintained with wider buffers
in most areas. One 50-foot wide break in the caseme nt will be provided for the land owner to access hi s fields
and no stream mitigation credits are being generated from this break (Figure 7). Tree species planted across the
site will include a mixture of no less than six nat ive species that will be selected from the species list in
Appendix 6.

Section B—Long Branch

Section B of Long Branch has been channelized and s traightened in the past and as such has lost connec tivity
with its floodplain. Section B is currently stable but lacks in bedform diversity and habitat. The existing buffer
vegetation is primariy herbaceous and a mature cano py is absent. Section B will be restored using nat  ural
channel design approaches to restore a single-threa  d, meandering channel. Reference reach dataandpa st
project experience support the design of a single-t hread channel for Section B, due to its watershed s ize, slope,
and sediment transport competency. The design will involve a Rosgen Priority Level II restoration app roach in
which a new meandering single-thread channel (E str eam type) will be constructed through a floodplain

excavated at a lower elevation. Channel dimension s and pattern will be based on regional curve relat ionships,
reference reach information, and past project exper ience. In-stream structures will consist of log an d wooden
structures to enhance channel stability, and to pro vide improved and appropriate bedform diversity and aquatic
habitats. Figure 8 provides a conceptual layout of the proposed in-stream structures that will be inc orporated in
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the construction plans. The streambanks and adjace nt floodplain areas will be planted with native veg etation
that are moderately to highly tolerant of flooded ¢ onditions. Figure 9 provides a conceptual view of the typical
section that will be provided in the construction plans.

The vegetation plan for Section B will include the planting of bare-root trees in riparian buffer areas adjacent to
the channel, from the channel banks to the conserva tion easement boundary. The total easement width t hrough
this section is 300 feet and a minimum buffer widt h of 75 feet will be maintained with wider buffers in most
areas. Tree species planted across the site will mclude a mixture of no less than six native species.

Section C —Long Branch

Section C of Long Branch has recently been logged removing almost all of the mature canopy species within the
riparian buffer zone. Some mature trees still exis t along the stream banks but are sparse. Section C  has been
channelized and straightened in the past and as suc h has lost connectivity with its floodplain. Section C will be
enhanced by removal of invasive exotic vegetation a  long the reach and protection of the stream through  a
conservation casement. The existing channel condition is incised and channelized; however banks are relatively
stable with mature woody vegetation, prior to loggi  ng, that has helped to maintain channel stability. The
understory of the riparian buffer is dominated by C hinese privet, which will be removed as part of the project.
Enhancement practices will include replanting the logged easement withnative tree species, after removal of the
Chinese privet, to enhance the overall riparian com  munity. A minimum buffer width of 75 feet will be
maintained along the western stream bank with a var  ying with buffer up to 150 feet along the eastern b ank
through this section.

Section D — Long Branch

Section D of Long Branch will be enhanced by remova 1 of invasive Chinese privet along the reach,
supplemental planting of native canopy and understo  ry species, and protection of the stream through a
conservation easement. The existing channel condit ion is slightly incised at the upstream end of the  section,
becoming not incised toward the downstream haif of the section with improved floodplain connection. T his
area has been cutover in recent years, and as a result, few mature trees are left and the trees that are present tend
to be successional species and not climax species.  Chinese privet is prevalent along the reach and wi 1l be
removed as part of the enhancement work proposed. The riparian buffer arcas along this section of channel will
be cleared of invasive exotic vegetation and younge r successional species, and replanted with native h ardwood
species to restore the appropriate riparian communi  ty to this section of channel. The total easement width
through theis section is 300 feet and a minimum bu ffer width of 150 feet will be maintained along the entire
section.

Section E — Long Branch (same approach as Section D)

Section E of Long Branch will be enhanced by remova 1 of invasive exotic vegetation along the reach and
protection of the stream through a conservation eas ement along both banks for approximately 294 LF. F  or
approximatelty 793 LF, the stream is not the proper ty line therefore the easement does not extend to t he stream
bank. However, this section of stream will essenti  ally be protected as the property owner willonly h  ave a
narrow band of wetland between the easement and stream which will be difficult to develop. Along this section,
Long Branch is not incised and is well connected wi  th its floodplain, although it has been channelized and
straightened in the past. Enhancement practices wi 1l include supplemental planting, primarily of nati ~ ve
understory species, after removal of the Chinese pr ivet to enhance the overall riparian community. A m inimum
buffer width of 150 feet will be maintained along 2 94 LF of this section. This section ends near the confluence
of Long Branch and Indian Pot Branch.
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Section F —Indian Pot Branch (same approach as Section D)

Section F of Indian Pot Branch will be enhanced by  removal of invasive Chinese privet along the reach  and
protection of the stream through a conservation eas ement. Along this section, Indian Pot Branchhasb  een
channelized in the past but is well connected with its floodplain, with substantial wetland areas adja cent to the
channel. Enhancement practices will include supple mental planting, primarily of native understory spe cies,
after removal of the exotic vegetation to enhance t he overall riparian community. The buffer width wil 1 vary
from a minimum of approximately 50 feet at one location to approximately 590 feet at its widest point along the
left stream bank (eastern side). The conservation e asement will be located only on one side because th e
landowner is not willing to participate in the proj ect. Additionally, there is an existing 150-foot w ide utility
casement through this section that will not be incl  uded in the conservation easement. No stream mitig ation
credits are being generated from the utility caseme nt since ongoing vegetation clearing for the powerl ines will
be required. The property line follows the existing centerline of the stream.

Sections G — Unnamed Tributary 1 (UT1)

Section G (UT1) has been channelized and straighten ed in the past and has lost connectivity with its floodplain.
The upper end of Section G has a mature canopy buff er consisting of successional species while the low er end
the buffer is completely absent. Crops are grown i mmediately adjacent to approximately 862 LF of the channel
and the remaining 416 LF is bordered by forested ar eas. Coxville soils are mapped along the valley of UTI.
Coxville soils are hydric soils that are also mappe d along the floodplain areas of Long Branch. Secti on G will
be restored using natural channel design approaches to restore a single-thread, meandering channel. R eference
reach data and past project experience support the design of a single-thread channel for Section G, du e to its
watershed size, slope, and sediment transport compe tency. The design will involve a Rosgen Priority L evel 11
restoration approach in which a new meandering sing  le-thread channel (E stream type) will be construct  ed
through a floodplain excavated at a lower elevation. Channel dimensions and pattern will be based on regional
curve relationships, reference reach information, a nd past project experience. In-stream structures w ill consist
of log and wooden structures to enhance channel sta bility, and to provide improved and appropriate bed form
diversity and aquatic habitats. Figure 8 provides a conceptual layout of the proposed in-stream struc tures that
will be incorporated in the construction plans. Th e streambanks and adjacent floodplain areas will be planted
with native vegetation that are moderately to highl vy tolerant of flooded conditions. Figure 9 provide sa
conceptual view of the typical section that will be provided in the construction plans. The vegetatio n plan for
Section G will include the planting of bare-root tr ees in riparian buffer areas adjacent to the channe 1, from the
channel banks to the conservation easement boundary.

The total easement width through theis section is 3 00 feet and a minimum buffer width of 75 feet will  be
maintained with wider buffers in most arecas. There is an existing pipe in this stream to provide the land owner
access to his fields. This access will be maintain ed with a break in the conservation easement of app roximately
25 feet. No stream mitigation credits are being generated from this portion of Section G.

Section H—- Unnamed Tributary 2 (UT2)

Section H (UT2) has been channelized and straightened in the past and has lost connectivity with its floodplain.
The buffer along Section H is absent and crops are  grown directly adjacent to the channel andwill be r estored
using natural channel design approaches to restore  a single-thread channel. Reference reach data and  past
project experience support the design of a single-t hread channel for Section H, due to its watershed s ize, slope,
and sediment transport competency. The design will involve a Rosgen Priority Level Il restoration app roach in
which a new single-thread channel (E stream type) will be constructed through a floodplain excavated at a lower
clevation. Channel dimensions and pattern will be b ased on regional curve relationships, reference rea  ch
information, and past project experience. In-strea m structures (refer to Figure 8) will consist of a combination
of log, and wooden structures to enhance channel st ability, control grade, and to provide improved and
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appropriate bedform diversity and aquatic habitats.  The streambanks and adjacent floodplain areas wil  1be
planted with native vegetation that are moderately to highly tolerant of flooded conditions.

The vegetation plan for Section H will include the planting of bare-root trees in riparian buffer areas adjacent to
the restored channel, from the channel banks to the conservation easement boundary. A minimum buffer width
of 75 feet will be maintained with wider buffers inmost arecas. Tree species planted across the site will include a
mixture of no less than six native species.

Section I - Indian Pot Branch (same approach as Section D)

Section I of Indian Pot Branch will be enhanced by  removal of invasive Chinese privet along the reach and
protection of the stream through a conservation casement. Along this section, Indian Pot Branch is stable while
some evidence of past disturbance is present. Sect ion I is well connected to its floodplain. Enhance  ment
practices will include supplemental planting, primarily of native understory species, after removal of the exotic
vegetation to enhance the overall riparian communit y. A minimum buffer width of 100 feet will be maint ained
with wider buffers in most areas.

Site Considerations

Three culverted road crossings exist along the proj ect length and modifications are proposed at two of  the
crossings. The pipe in Long Branch under Hayestown Road is perched and replacement and realignment to
correct the problem is proposed. The pipes in Long  Branch under Stubbs Drive were recently replaceda nd
based on the bank erosion observed in Long Branch, south of the crossing, it appears that they were not properly
aligned, therefore, realignment of these pipes is also proposed. The existing pipe in Section G where access will
be provided to the property aowner will be evaluated during the final design and will be replaced with a properly
sized pipe to maintain the integrity of the restoration efforts. Each pipe crossing will be evaluated to determine
if floodplain equalizer pipes arec warranted. Addit ionally, the emergency access that will be provided to the
property owner in Section A will consist of a perma nent ford, constructed of stone, to protect the dow nstream
restoration efforts.

4.7 Maintenance Plan

During the monitoring period, any necessary maintenance and remedial actions will be undertaken to ensure that
the site meets final success criteria. If maintena nce or site repairs become necessary, the fevel of  response
required will be determined, and a contractor will be secured to make the repairs. Any maintenance of remedial
actions conducted will be documented in the annual monitoring reports. Once monitoring is completed and the
site close out is complete, long-term maintenance a  nd protection of the site will transfer to the long  -term
casement holder to protect the natural features and mitigation value of the site in perpetuity.

Maintenance requirements vary from site to site and are generally driven by the following conditions:

¢ Projects without established, woody floodplain vege tation are more susceptible to erosion from floods
than those with a mature, hardwood forest.

s  Projects with sandy, non-cohesive soils are more prone to short-term bank erosion than cohesive soils or
soils with high gravel and cobble content.

¢  Alluvial valley channels with wide floodplains are less vulnerable than confined channels.

¢ Wet weather during construction can make accurate channel and floodplain excavations difficult.

¢ Extreme and/or frequent flooding can cause floodplain and channel erosion.

¢ Extreme hot, cold, wet, or dry weather during and a fter construction can limit vegetation growth,
particularly temporary and permanent seed.

¢ The presence and aggressiveness of invasive species can affect the extent to which a native buffer can
be established.

¢ Beavers could move into the restoration reaches and alter the hydrology of the site.
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Maintenance issues and recommended remediation meas ures will be detailed and documented in monitoring
reports. The conditions listed above and any other  factors that may have necessitated maintenance wil 1be
discussed.

4.8 Performance Standards

The mitigation work will be monitored for a period of five years following construction. The followin g
performance standards are proposed for the restorat ion and enhancement portions of the project. Monit oring
methods are described in Section 4.9. For restoration, and enhancement reaches, the easement boundary will be
walked yearly to document that there has been no disturbance to arcas placed under conservation casement.

Bankfull Events

Two bankfull flow events must be documented within the five-year project monitoring period. The documented
bankfull events must occur in separate years.

Cross-Sections

There should be little change in the as-built resto ration cross-sections. If changes do take place, t hey will be
evaluated to determine if they represent a movement  toward a more unstable condition (e.g., downcuttin = g,
erosion) or a movement toward increased stability (e.g., settling, vegetative changes, deposition along the banks,
decrease in width/depth ratio). Cross-sections shall be classified using the Rosgen stream classification method
and all monitored cross-sections should fall within the quantitative parameters defined for channels of the design
stream type.

Visual Monitoring and Photo Reference Stations

Photographs will be used to visually evaluate chann el aggradation or degradation, bank erosion, and su ccess of
riparian vegetation establishment. Photos taken al ong the length of the stream reaches (longitudinal  photos)
should indicate the absence of excessive sediment o r deposition within the channel or an excessive inc rease in
channel depth. Photos taken across the stream reac hes (lateral photos) should not indicate excessive erosion or
continuing degradation of the stream banks. A seri es of photos over time should indicate successional
maturation of riparian vegetation.

Riparian Vegetation

The interim measure of vegetative success for the site will be the survival of at least 320, three-year-old planted
trees per acre at the end of year three of the moni toring period. The final vegetative success criteria will be the
survival of 260, trees per acre at the end of year five of the monitoring period.

4.9 Monitoring Requirements

4.9.1 Monitoring Reports

The mitigation work will be monitored for a period  of five years following construction. Monitoring r eports
will be prepared and submitted annually. Monitorin g reports will be concise and provide informationt o
describe the site conditions and whether the mitigation project is meeting its performance standards. The report
will include a narrative that provides an overview of site conditions and function; design drawings, m aps, and
photographs to illustrate site conditions. Monitoring will be based on geomorphic, vegetation, and photographic
reviews. The easement boundaries of all reaches  will be walked yearly to document that there has be en no
disturbance or intrusion into areas placed under conservation casement.
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4.9.2 Monitoring Parameters
Riparian Vegetation Monitoring

Monitoring plots measuring 100 square meters will b ¢ established along the project corridor to monitor  the
establishment of riparian buffer vegetation. Thep  lots will be randomly located along the restoration  and
enhancement reaches. The total area of the combined plots within the restoration and enhancement areas will be
a minimum of 2 percent of the total planted portion of the site. The vegetation monitoring data will be collected
separately for the restoration and enhancement reac  hes since the enhancement reaches will receive most  ly
supplemental planting. An initial evaluation will  be performed to verify planting methods and to dete rmine
initial density. Supplemental planting will be imp  lemented if necessary. Vegetation monitoring will be
conducted annually in the late summer to early fall . Mortality will be determined from the difference between
the previous year’s living planted seedlings and th ¢ current year’s living planted seedlings. Native volunteer
species will be included in the counts if found within the monitoring plots.

Photo Reference Stations

Photographs will be used to visually document resto ration success. Reference stations will be photogr aphed
annually during the monitoring period. Photographs will be taken from a height of approximately five to six
feet. Permanent markers will be established at eac h photo station to ensure that the same locations ( and view
directions) on the site are monitored in each monit oring period. Any areas of instability or concern  that are
observed during annual monitoring that are not loca ted at established photo points, will also be photo graphed
and located for evaluation in subsequent monitoring years.

Bankfull Events

The occurrence of bankfull events within the monito ring period will be documented by the use of crest gages
and photographs. The crest gages will be installed on the floodplain within 10 feet of the restored ¢ hannels.
The crest gages will record the highest watermarks between site visits, and the gages will be checked at each site
visit to determine if a bankfull event has occurred . Photographs will be used to document the occurre nce of
debris lines and sediment deposition on the floodplain during monitoring site visits.

Cross-sections

Two permanent cross-sections will be installed per thousand linear feet of channel along restoration reaches. No
cross-sections will be established on the enhanceme  nt reaches. Cross-sections will be distributed equ  ally
between riffles and pools. Each cross-section will  be marked on both stream banks with permanent pins  to
establish the exact transect used. A common benchmark will be used for cross-sections and consistently used to
facilitate easy comparison of year-to-year data. C ross-section surveys will be conducted annually. T he cross-
section survey will include points measured at all breaks in slope, including top of bank, bankfull, i nner berm,
edge of water, and thalweg, if the features are pre sent. Riffle cross-sections will be classified using the Rosgen
stream classification system.

Longitudinal Profile

A longitudinal profile of the thalweg will be condu  cted as part of the as-built survey to collect data  on the
baseline conditions following restoration. The lon gitudinal profile will be detailed enough to pick u p all facet
breaks between riffles, runs, pools, and glides. T  he longitudinal profile will only be surveyed forr  estored
stream reaches as part of the as-built survey.

Visual Monitoring

Visual monitoring of all sections of the project wi 1I be conducted twice per year for each of the five years of
monitoring. Assessments will be undertaken of bank stability, condition of in-stream structures, chan  nel
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migration, headcuts, live stake mortality, impacts from invasive plant species or animal species, and condition of
pools and riffles. Inspections will also include a ssessments of riparian buffer conditions. Photogra phs will be
used to subjectively evaluate channel aggradation o r degradation, bank erosion, success of riparian ve getation
and effectiveness of erosion control measures. Lon gitudinal photos should indicate the absence of dev eloping
bars within the channel or excessive increase in ch  annel depth. Lateral photos should not indicate ex cessive
erosion or continuing degradation of the banks. A series of photos over time should indicate successi  onal
maturation of riparian vegetation.

4.10 Long-Term Management Plan

To ensure long-term protection of the mitigation pr  oject, the entire Site will be placed under a conse  rvation
easement in perpetuity as the first primary task fo lowing the approval of the Mitigation Plan. The ¢ asement
shall be equivalent to the conservation easement template provided on the Charleston USACE District’s website
(refer to Appendix 4). The conservation ecasement w ill specify permissible activities such as hunting and other
recreational uses under the restriction that are assumed to have no negative effects on the functions and values of
the restored streams.

The easement will be held by a 501(c)3 organization. Both the Pee Dee Land Trust and the Nature Conservancy
have expressed an interest in holding the easement, pending further review and respective internal app roval
processes. The Nature Conservancy has also express  ed a willingness to being the long-term land manage r
responsible for implementing the long-term management needs.

4.10.1 Ownership of the Mitigation Site

It is the intent of SCDOT to purchase a portion of the Site through a fee simple purchase contract agreement and
to encumber the remainder of the Site under a conse rvation easement, and perform all required work und er the
Mitigation Plan. Once the restoration activitiesh  ave met the performance criteria, SCDOT would like to
transfer the fee simple title and the casement to e ither a state agency, county agency, or a 501(¢)3 ¢ onservation
organization.

4.10.2 Long Term Steward — A state, county or 501(c)3 conservation organization will hold the title and the
conservation easement.

4.10.3 Identification of Long Term Management Activities

Site restoration and enhancement activities are aim ed at restoring stable stream channels with connect ivity to
their floodplains, restoring a diverse native vegetative community, and providing terrestrial and aquatic habitats
that were altered during previous land-uses. Long- term the restoration and enhancement activities are designed
to be self-supporting with minimal maintenance. Lo ng-term management activities are proposed for the Site in
order to promote and protect the overall ecological  functions derived from the restoration activities.  Once
monitoring is completed and the site is closed out, long term maintenance and protection of the site will transfer
to the long-term easement holder to protect the natural features and mitigation value of the site in perpetuity, and
to enforce the rules and restrictions of the conservation casement.

Once monitoring is completed and the site is closed out, long term maintenance and protection of the s ite will
transfer to the long-term casement holder to protec  t the natural features and mitigation value of the  site in

perpetuity.
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4.10.4 Funding Mechanism - An escrow account will be established with sufficie  nt funds to insure the
continued maintenance of the Site.

4.10.5 Justification for Level of Funding - Once the state agency, county agency, or a 501(c)3 conservation
organization that will hold the title and the conse rvation casement has been identified, SCDOT will ne gotiate
with that entity to determine the proper level of funding to maintain the Site in perpetuity.

4.11 Adaptive Management

Principles of adaptive management are implemented a s a tool to elevate the likelihood of success of st ream
mitigation projects. While ecosystem behavior and natural disturbances cannot be accurately predicted, nor can
human errors always be immediately identified, adaptive management provides a process for the interactive and
iterative approach to stream mitigation project assessment and on-going management.

Adaptive management involves developing measurable objectives, monitoring to determine the effectiveness of
management practices, evaluation to determine whether the objectives are being reached, and adapting d ecision
making based on the results. It is therefore imperative that site management decisions remain flexible, knowing
that uncertainties exist and management action could change.

Common natural hazards that might affect successful restoration include catastrophic fire, invasive sp  ecies,
wind damage, droughts, and herbivory. Mistakes during plan implementation could also affect performance and
function of the Site. Strategies that can be implemented at the Site in order to minimize effects from natural and
human mistakes include:

¢ Design flaws may not be evident early in the design or construction process. If monitoring or
observation indicates a potential design problem, r emediation options will be developed in conjunction
with the permitting agencies.

¢  Construction errors will be identified with the fin al report (i.e., record drawings) which will includ ¢
contractor as-built surveys. Any correction effort will be coordinated with permitting agencies such that
the intended plan is implemented.

4.12 Financial Assurances

The Financial Assurances to ensure successful imple mentation of the Stream Mitigation Plan consist of  the
following components:

¢ The long-term management needs of the site will be  addressed through the creation of a Long-Term
Endowment.

¢ To ensure the work required under the Stream Mitiga  tion Plan is performed, a performance bond
sufficient to cover the work activities will be provided for during the construction phase of the project.

¢ To meet the equivalency requirement under the 2008 Federal Compensatory Mitigation Regulations, the
Stream Mitigation Plan incorporates both short-term and long-term financial assurances: The short-term
financial assurance comprises a performance bond th at covers the scope of work from mobilization
through submittal of the final report; and the long -term financial assurance comprises an endowment to
be established prior to the end of Monitoring Year 3 to cover easement monitoring, property
management, and enforcement.
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Determination of Stream Credits
Working Draft, Subject to Change
Last Revised November 5, 2010

BRUNSON SWAMP WATERSHED
3.0 TABLES AND WORKSHEETS

ADVERSEIMPACT FACTORS FOR LINEAR SYSTEMS
Factors Options
Stream Type! Non-RPW 1" and 2 Order RPW’s All Other Stréams
Sieam ype 0.1 0.8 0.4
L Tertiary Secondary Primary
Priority Category 0.1 04 0.6
e o Very Impaired Tmpaired Partially Impaired Fully Functional
Existing Condition 01 05 0.75 15
. Temporary Recurrent Permanent
Duration 0.05 0.1 03
Shade/ - . Culvert | Armor | Detent- | Morpho- | Impound/ Flood | Pipe Fill
Dominant Impact | Clear Utiiz%(lfz%msmg ion/Weir logic
0.05 e 0.3 0.5 0.75 1.5 2.0 2.2 2.5
Cumulative Impact | <50 51-300° 301-500° 501-9997 1000-6000" >6000°
(LF) 01 0.10 0.20 0.40 1.5 3.0
'Stream type does not include man-made linear features, These features will be evaluated on a case-by-case basis
Required Mitization Credits Worksheet for Linear Systems
Factor Pipe Intermittent Impact 2 Impact 3 Impact 4 Impact 5 Impact 6
Stream Type 0.8
Priority Category 0.1
Existing Condition 0.5
Duration 0.3
Dominant Impact 2.2
Cumulative Tmpact 0.1
Sumof R Factors  |R= 4.0 Ry= 8.0 r~ 0.0 IR~ 0 Ry= 0 Re= 0
Linear Feet Impact {11~ 299 il LLg= Liy= LLy LLg= L
RX LL 1,196.0 0.0 0.0 0.0 0.0 0.0

Total Required Credits =3 (R X LL) m

Page 2 of 20
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Determination of Stream Credits
Working Draft, Subject to Change
Last Revised November 5, 2010

BUCK SWAMP WATERSHED

3.0 TABLES AND WORKSHEETS

ADVERSE IMPACT FACTORS FOR LINEAR SYSTEMS
Factors Options
Stream Type! Non-RPW 1™ and 2™ Order RPW’s All Other Streams
P 0.1 0.8 0.4
L Tertiary Secondary Primary
Priority Category 0.1 0.4 0.6
e Very Impaired Impaired Partially Impaired Fully Functional
Existing Condition 01 05 0.75 15
. Temporary Recurrent Permanent
Duration 0.05 0.1 03
Shade/ Utility Crossin Culvert | Armor | Detent- | Morpho- | Impound/ Flood | Pipe Fill
Dominant Impact | Clear % 15 SSIng ton/Weir logic
0.05 o 03 0.5 075 1.5 2.0 2.2 2.5
Cumulative Impact | <50° 51-300° 301-500° 501-999° 1000-6000° >6000°
(LF) .01 0.10 0.20 0.40 1.5 3.0
Stream type does not include man-made linear features. These features will be evaluated on a case-by-case basis.

Required Mitigation Credits Worksheet for Linear Systems
Culvert Culvert Pipe Culvert Pipe
Factor Intermittent Intermittent Intermittent Perennial Perennial
Stream Type 0.8 0.8 0.8 0.4 0.4
Priority Category 0.1 0.1 0.1 0.1 0.1
Existing Condition 0.75 0.5 0.5 0.5 0.75
Duration 0.3 0.3 0.3 0.3 0.3
Dominant Impact 0.3 0.3 2.2 0.3 2.2
Cumulative Impact 1.5 1.5 1.5 1.5 1.5
Sum of R Factors 38 jr= 35 Ire 54 |rm~ 3l iR~ 83 rs 6.0
Linear Feet Tmpact 115 = 38 L~ 396 L~ 72 L 922 1L~
R¥ LL 431.3 133.0 2,138.4 223.2 4,840.5 0.0
Total Required Credits =¥ (R X LL) =
Page 9 of 20
Page 1 of 1
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Determination of Stream Credits
Working Draft, Subject to Change
Last Revised November 5, 2010

CATFISH CREEK WATERSHED

3.0 TABLES AND WORKSHEETS

ADVERSE IMPACT FACTORS FOR LINEAR SYSTEMS

Factors Options
Stream Tvne! Non-RPW 1" and 2™ Order RPW’s All Other Streams
feamn 1ype 0.1 0.8 04
- ‘ Tertiary Secondary Primary
Priority Category 0.1 0.4 06
S o Very Impaired Impaired Partially Impaired Fully Functional
Existing Condition 0.1 05 0.75 L5
. Temporary Recurrent Permanent
Duration 0.05 0.1 0.3
Shade/ - » Culvert | Armor | Detent- | Morpho- | ITmpound/ Flood | Pipe Fill
Dominant Impact - | Clear Unlzty(;ﬁl”gmsmg ion/Weir logic
0.05 ' 0.3 0.5 0.75 1.5 2.0 22 2.5
Cumulative Impact | <50 51-300° 301-500° 501-9997 1000-6000° =6000°
(LF) 01 0.10 0:20 0.40 1.5 3.0

'Stream type does not include man-made linear features. These features will be evaluated on a case-by-case basis.

Required Mitigation Credits Worksheet for Linear Systems

Pipe Pipe
Factor Perennial Perennial Impact 3 Impact 4 Impact 5 Impact 6
Stream Type 0.4 0.4
Priority Category 0.1 0.1
Existing Condition 0.75 0.5
Duration 0.3 0.3
Dominant Impact 2.2 2.2
Cumulative Tmpact 0.4 0.4
Sumof R Factors  [R,= 42 I~ 39 e 8.0 - R~ 8.0 |r- 0.0 Ir~ 6.0
Linear Feet Impact  {LL~ 58% L~ 120 L= Ll Lig= Lie= 6
RX 1L 2,419.5 468.0 0.0 0.0 0.0 6.0
Total Required Credits=3 (RX LL)=[ 2,887 |
Page 9 of 20
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Determination of Stream Credits
Working Draft, Subject to Change
Last Revised November 5, 2010

KINGSTON LAKE WATERSHED

3.0 TABLES AND WORKSHEETS

ADVERSE IMPACT FACTORS FOR LINEAR SYSTEMS
Factors Options
Stream Type! Non-RPW 1% and 2™ Order RPW’s All Other Streams
eam. 2P 0.1 0.8 0.4
L Tertiary Secondary Primary
Priority Category 01 0.4 06
N . Very Impaired Impaired Partially Impaired Fully Funetional
Existing Condition 01 05 0.75 15
. Temporary Recurrent Permanent
Duration 0.05 0.1 03
Shade/ . . Culvert | Armor | Detent- | Morpho- | Impound/ Flood | Pipe Fill
Dominant Impact | Clear Unh%(ﬁwsmg ion/Weir logic
0.05 : 0:3 0.5 0.75 1.5 2.0 2.2 2.5
Cumulative Impact | <50 51-3007 301500 501-999 1000-6000° 6000
(LF) .01 0.10 0.20 0.40 1.5 3.0
Stream type does not include man-made linear features. These features will be evaluated on a case-by-case basis
Required Miﬁgaﬁan Credits Worksheet for Linear Svstems
Pipe
Factor Perennial Impact 2 Impact 3 Tmpact 4 Impact 5 Impact 6
Stream Type 0.4
Priority Category 0.1
Existing Condition 0.75
Duration 0.3
Dominant Impact 2.2
Cumulative Impact 0.2
Sum of R Factors 48 Ir= 8.0 r~ 0.8 Ir~ 0.8 ir~ 0.0 Ips 0.0
Linear Feet Impact  |LL= 307 e LLg= LLg LLg= LLe= 0
RX LL 1,212.7 0.0 0.0 0.0 0.0 0.0
Total Required Credits=Y RXLL)=[ 1,213 |
Page 9 of 20
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Determination of Stream Credits
Working Draft, Subject to Change
Last Revised November 5, 2010

LAKE SWAMP WATERSHED
3.0 TABLES AND WORKSHEETS

ADVERSE IMPACT FACTORS FOR LINEAR SYSTEMS
Factors Options
Stream Type! Non-RPW 1% and 2™ Order RPW's All Other Streams
P 0.1 0.8 0.4
TR Tertiary Secondary Primary
Priority Category 0.1 0.4 0.6
et e Very Impaired Impaired Partially Impaired Fully Functional
Existing Condition 01 0.5 0.75 15
; Temporary Recurrent Permanent
Duration 0.05 0.1 03
Shade/ e e Culvert | Armor | ~Detent- . | Morpho- | Impound/ Flood | Pipe Fill
Dominant Impact | Clear Ut;h%%g@asmg ion/Weir logic
0.05 ’ 0.3 0.5 0.75 1.5 2.0 2.2 2.5
Cumulative Impact | <50 51-3000 301-500 501-999° 1000-6000" >6000°
(LF) 01 0.10 0.20 0.40 1.5 3.0
‘Stream type does not include man-made linear features. These features will be evaluated on a case-by-case basis.
Required Mitigation Credits Worksheet for Linear Systems
Culvert Pipe Pipe
Factor Intermittent Intermittent Perennial Impact 4 Impact 5 Impaet 6
Stream Type 0.8 0.8 0.4
Priority Category 0.1 0.1 0.1
Existing Condition 0.5 0.75 0.75
Duration 0.3 0.3 0.3
Dominant Tmpact 0.3 2.2 2.2
Cumulative Tmpact 1.5 1.5 1.5
Sum of R Factors IR, 35 re 57 Irm~ 53 Ire 0.0 e~ 0.0 Ire 0.0
Linear Feet Impact ~ {LL,= 39 = 609 lLp- 1143 1= LLg= LLs= H
RX LL 136.5 3,440.9 6,000.8 0.0 0.0 0.0

Total Required Credits =3 (RX LL) = 9,578

Page 9 of 20
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LOW GRADIENT STREAM ASSESSMENT DATA SHEET

Stream Mame D48 UT 1o Calfish Canal

Basin/Watershed: Calfish Creek

USGS Quad:

Latitude: 24.306117

Longitude; -78.426594

County: Dillon

Date:

Time:

Investigator: Ed Smail

Stream width: 6.0 feet

Stream Depth: 18 Inches

Length of Stream Reach:. 450 linear feet

Has it rained withinthe

past 48 hours?

Adiacent land use?{Industrial, agriculture, et} Agricutture

Habitat Condition Category
Parameter Fully Functional Partially Impaired impaired Yery Impaired
LEpifauna& Greater than 50% of substrate favorable 350% mix of stable habitat; well 30-30% mix of stable Lessthan 10% stable

Substrate or
Available Cover

forepifaunal colonization and fish cover;
iy of snags, submerged logs, underout
banks, cobble or pther stable habitat and
at stoge to allow full colonization
potential {LeJogsfsnags that are not
new fall and net transient).

suited for full colonization
potential; adequate habitat for

habitat; habitat availability
fess than desirable;

ofp s,
presence of additionsl
substrate in the form of new
fall, but not yet prepared for
eolonization

substrate fr i
disturbed or removed.

habitat lack of habitatis
ohvious; substrate
unstabie or facking,

5CORE 2.0 1.5 1.0 0.5
2. Pool Substrate mix of substrate materials, with gravel Mix.of soft sand, mud, or clay; sl or clay or sand bottom; Hard-pan, clay, or bedrock; no
. N aredd v sand prevalent; root mats and muel may be dominant; spme ittle wr no root mat ho rootmat of vegetation.
Characterization submerged vegetation common, root mats and submerged submerged vegetation.
vepetation present,
SCORE 2.0 1.5 1.0 0.5
il Even min of large-shallow, farge-deep, Majority of pools large-deep; very | Shallow pools much mere Bajority of pols sm or
Pool variability i
smatb-ghallow, small-deep pools present, few shallow, prevalent than deep pools, pools ahsent,
SCORE 2.0 1.5 1.0 0.5
4.5ediment Little or no enlargement Some pew increase In bar Moderate deposition of Heawy deposits of fine
Deposition of islands or point bars formation, mostly from gravel, new gravel, sand or fine material, increased bar
B and less than 20% of the bottom sand or fing sediment: 20-50% of sediment on old and new development; rapre than
by i [e ygitic the bottom affected; slight bars; 50-80%0f the bottom B0% of the bottom
deposition in pools. affected; sediment deposits at changing frequently;
obstructions, constrictions, sod pools almost absent due to
bends; moderate deposition of uk ial sedi i ith
pools prevalent,
SCORE 2.0 15 1.0 0.5
5. Channel Flow Water reaches base of both lower banks, Water fills » 75% of the avallable Water fills 25-75% of the svallable ey bittle Yeaterin chameland
and roinimal amount of channe! substrate channel or< 25% of channel channal, snd/or riffle substrates mostly present as standing pools.
Status
is axposed, substrate is exposed, are mosthy exposed,
SCORE 2.0 1.5 1.0 0.5
6.Channel Channelzation ordredging sbsent or Some channelization present, ion ey be AN Banks shorad with gablon or
Alteration roirdmial; stresm with normasl pattern wsually In aress of bridge wmbankments orshoring cement; over 8U% of the straam
abutments; evidence of past structures present on both banks; reach shannelized and disrupted,
channelizetion {greater than past and 40-80% of stream reach in strearm hahitat greatly altered or
20 yr.} may be present, But recent channefized and disrupted, reaoved entirely,
channelization not present,
SCORE 2.0 1.5 1.0 0.5

7.Channel Sinuosity

The bends in the strearn increase the
strearn length 34 longer than i it wasin
# stralght ine (I bralded channel, this
pararneteris difffcult 1o rate.)

The bendsin the stream increase
the strearn length 2-3X longer
than if it was in 2 straight line,

The bends in the stream |

wannel straighty watérway has

the gtream length 210 1times
jopgerthan if itwas in a stralght
line,

besn channelized fora lohg
distance,

SCORE 2.0 1.5 1.0 0.5
8.Bank Stability Sanks stable; svidence of erosion orbank W v stable; i i unstable; 30-60% of Unstable; many eroded areay;
falture absent ormmintmal; Hitle potential sl areas of erosion mosthy bank in reach has aress of erosion; fraar” wreas fraguent along
for future problems. < 5% of bank hesled over; 5-30% of bank In High 2rosion potential during straight sections and bends;
affected. reach has aress of erosion. floods. obwious bank stoughing; 80-100%
of bank has erosion scars,
SCORE Left Bank 1.0 0.75 0.50 0.25
SCORE Right Bank 1.0 0.75 0.50 0.25
g Vegetative »80% of 58 surfacds and adiacent riparian F-90% of the 58 surfaces covered 50-70% of 58 covered by <50% of 58 surfaces coverad by
. zone covered by native vegetation, by native vegetation but one class vagetation; disruption obvious; wegetation; disruption of 5B
Protection inchuding trees, understory shribs, or of plants js not welhrepresented; patches of bare soll orclosely vegetation is very high vegetation
nonwoody masrophyies. minimal oroo disruption evident but not wropped vegetation common; less has been removed to 5 o orless
svidencs of grazing or mowing: almost all affzcting full plant growth than % petentisl plant stubble in average stubble helght,
phants allowed 1o grow naturally potentisl more then % of height remaining.
potential plant stubble halght
yenaining
SCORE Left Bank 1.0 0.75 0.50 0.25
SCORE Right Bank 1.0 0.75 (.50 0.25
10 Riparian Vag Width of riparian zonex18 meters; huran Width of riparfan zone 12-18 Width of riparian zone 6-12 Width of rparian zong < 6 meters;
. activities (roads, clear-cuts, lawns, crops, roeters; hurnan activities have meters; hurmarn sctivities have fitthe or no riparian vegetation dug
Zone Wldth parking lots) have not impacted 2one. impacted 2one only minimally; impacted 2one a great deal, o hienan activities,
SCORE Left Bank 1.0 0.75 0.50 .25
SCORE Rightgank 1.0 075 0.50 025
Total Score: 16.5 NOTES/COMMENTS:

Stream originates from pond excavated in wetlands and then flows through wetland; portions are channelized and straightened.
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LOW GRADIENT STREAM ASSESSMENT DATA SHEET

Stream Name D48 UT to Catfish Canal

Basin/Watershed: Catfish Creek

| UsGs quad:

Latitude: 34,306646

Longitude: -79.425343

County: Diflon

Date:

Time:

Investigator: Ed Small

Stream width: 6 -8 feet

Stream Depth: 18 Inches

Length of Strearn Reach: 583 linear foet

Has it rained within the past 48 hours?

i Adjacent land use? {Industrial, agriculture, elc): Agriculiure

Habitat

Condition Category

Parameter

Fully Functional

Partially Impaired

impalred

Very impaired

1.Epifaunal
Substrate or
Available Cover

Greater than 50% of substrate favorable
for epifaunat colonization and fish cover;

30-50% b of stable habitat; well
suitad for full colonization

six of snags, submerged logs; undercut
banks, cobble or other stable habitat and
At stage to allow full colonization
potential {Ledogs/snags that are not
new fall and dot transient).

fs 4 hitat for
maintenance of populations;
presence of sdditional
subistrate in the form of new
fall, but not yet prepared for
calonization

10-30% mix of stable
habitat; habitat svailability
less than desirable;
substrate frequently
disturbed or removed.

Less than 10% stable
habitat lack of habltatis
shviows; substrate
unstable orfacking.

SCORE 2.0 1.5 1.0 0.5
2.Pool Subsirate Mixof substrate materials, with gravel Mix of soft sand, mud, or clay; Adt mud or clay or sand bottom; Hard-pan, clay, or bedrock; no
" . and firmn sand prevalent; root faats and mud may be dominant; some little orno root mat; no root mat or vegetation,
Characterization 1 £ root mats and submerged submerged vegetation.
i REEN.
SCORE 2.0 1.5 1.0 0.5

3.Pool variability

Even mix of large-shallow, large-deep,
small-shallow, smalb-deen pools present.

Majority of pools large-deep; very
few shallow,

Shaliow peols much more
prevalent than deep pools.

Majority of pools smallshallow or
pools absant,

SCORE 2.0 1.5 1.0 0.5
4.5ediment Little or nio gnlargement Some new increase in bar Moderate deposition of Heayy deposits of fine
B it of islands or point bars formation, mostly from graved, new gravel, sand or-fing material, increased bar
eROsIUOn and less than 20% of the bottorn sand or fine sediment, 20:50% of sediment on old and new development; more than
fi dirmery ftico, the bottom affected; slight bars; 50-80%0f the bottom BO% of the botiom
deposition in pools, affected; sediment deposits at changing frequently;
ohstructions, constrictions, and pools almost absent dus to
bends; ition of A i 4i lepositi
pools prevalent,
SCORE 2.0 1.5 1.0 0.5
5.Channel Flow Water reaches bass of both lower banks, Water fills » 75% of the avallable Watar fills 25-75% of the svallable Wery little water in channel and
and minimal amount of channe! substrat channel or< 25% of channsl channed, and/or riffle substrates mostly prasent a5 standing pools.
Status is exposed, substrate is exposed, are mostly exposed,
SCORE 2.0 1.5 1.0 0.5
6.Channel Channslization or dredging absent or Some channelization present, Channelization may be extensive; Banks shored with gabion or
Alteration rrinfmal; stream with norma! pattern wsyally inareas of bridge gmbarnkments or shoring corment; over 8% of the stream
abutments; evidence of past structures present on both banks; rearh channelized and disruptad.
channelization (greater than past and 40-80% of strearn resch instream habitat grently altered or
F0yr) oy be present, but recent channelized and disrupted, removed entirely.
channedlzation not present,
SCORE 2.0 1.5 1.0 0.5

7.Channel Sinuosity

The bends In the stream ihorease the
stream length 34X longer than § it wasin
a straight line [ braided channel, this
parameter is difficult 1o rate}

The berds in the strear Increase
the stream length 2-3% longer
than iF it was In o straight ling,

The bendsin the stresm indrease
the stream length Zto 1times
longer than i was in s straight
line,

Channel straight; waterwsy has
baen channelized for a long
distance,

SCORE 2.0 1.5 1.0 0.5
#.Bank sfab;};w Banks stable; evidence of erésion or bank toderately stable; infrequent, Moderately unstable; 30-60% of Unstable; many groded arass;
fatlure absent or minimal; Jitte potential sraal areas of erosion mostly fapk in réach has areas of erosion; “raw’ areas frequentalong
far future problems. < 5% of bank healed over; 5-30% of bank in high erosion potential diring straight sections and bends;
affected. reach has areas of erosion, floods., obvious bank sloughing; 60-100%
of bank has eroslon scars,
SCORE Left Bank 1.0 0.75 (.50 0.25
SCORE Right Bank 1.0 0.75 0.50 0.25
g Vegetativ& =>80% of 56 surfaces and adjatent riparian F0-80% of the 58 surfaces covered S0-70% of 58 covered by <50% of 5B surfaces covered by
. zone coversd by native vegetation, by native vegetation but one clas vagetation; disruption obwious; wegetation disruption of 58
Protection including trees, understory shrubs, or of plants s not well wwed; wes of bare 5ol or closely tation is very high: ion
nopwosdy macrophytes. minirslorne disniption evident but pot cropped vegetstion cormon; lass s been removed to 5 ol or lass
evidence of grazing or mowing; almost all affeeting full plant growth than % potential plant stubble i average stubble heights
plants sllowed {o grow naturally pétential morethen % of haight remaining.
potential plant stubble height
SCORE Left Bank 1.0 0.75 0.50 0.25
SCORE Right Bank 1.0 0.75 0.50 0.25
10 mparéan Veg Width of ripsrisn 2ones 18 meters; human Width of riparian zone 12-18 Width of riparian zone 612 Widthyof riparian zone < & meters;
. activitizs {roads, clear-cuts, lawns; crops, mmeters; bumen activities have meters; hurnarn activities have Hittle orne ripsfian vegetation due
Zone Width parking lots) have notimpacted zons, irpacted zone only rinimally, imppeted zone a great deal, tor hiuman activities,
SCORE Left Bank 1.0 0.75 0.50 0.25
SCORE Rigntpank 1.0 0.75 0.50 0.25
Total Score: 13.5 NOTES/COMMENTS:

Stream flows through upland forest then disperses into wetland. Portions have been channelized and straightened,
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LOW GRADIENT STREAM ASSESSMENT DATA SHEET

Stream Name D83 UT to Litile Reedy Croek

Basin/Watershed: Buck Swamp

USGSE Quad:

Latitude: 34.365300

Longitute: 78501524

County: Dilon

Date:

Time:;

Investigator: Sanders Mebiian

Stream width:-8.0feet

Stream Depth: 3.0 feet

Length of Stream Reach: 987 iinear feet

Has it rained within the past 48 hours?

% Adjacent land use? {Industrial, agriculture, etc)Agricutture

Hahitat Condition Category
Parameter Fully Functional Partially Impaired Impaired Very impaired
1.Epifaunal Graater than 30% of substrate favorable B0-50% rix of stable habitat, well | 10-30% mix of stable Less than 10% stable

Substrate or
Available Caver

for epifaunsl colonization and fish cover;
wmin of snagy, submerged logs, undercut
kanks, cobble or other stable habitat and
at stage to allow full colonization
potential {i.e.Jogs/snags that are not
new fall and not tansient).

suited for full colonization
potential adeguate habitat for

halitat; habitat avaiiability
less than desirable;

of popuk
presence of additional
substrate in the form of new
fall, but notyet prepared for
colorization

5 3
whstrate dr

¥
disturbed or removed,

habitat lack of habitat is
obvious; substrate
unstable or lacking,

SCORE 2.0 1.5 1.0 0.5
2.Pool Substrate Wiz of substrate materials, with gravel Mix of soft sand, mud; or clay; Al mud or day or sand bottom; Hard-pan, clay, or bedrock; no
Characterization and fiern sand prevalent; root fats and mud imay be dominant; some fittle or no root mats no ropt mat or vegetation,
it i root mats and submerged submerged vegetation,
vegetation present.
SCORE 2.0 1.5 1.0 0.5
3.Pool variability Evgn nix of large-shallow, large-deep, Majority of pools 1 deap; very pools much more Majority of pools smallshallow or
1 oW, | poals weshallow, prevalent than deep pools. panis sbsent,
SCORE 2.0 1.5 1.0 0.5
4. 5ediment Little or no enlargement, Some new increase in bar Muoderate deposition of Heawy deposits of fing
Denosition of istands gr point bars formation, mostly from gravel, new gravel, sand or fing material, increased bar
pOsi and less than 20% of the bottom sand or fine sedi {-50% of el oy old and new development; more than
by sadi i it the bottom sffected; slight bars; 50-80%0f the bottom B0% of the bottom
deposition in pools. affected; sediment deposits st changing frequently;
obstructions, constrictions, and pools shmest alisent due to
bends; moderate deposition of b i i eposition,
- povls prevalent.
SCORE 2.0 1.5 1.0 0.5
5. Channel Flow Water reaches base of both lower banks, Water fills » 75% of the svallable Water fills 25-75% of the available Mary tthe water in shannel and
Status and minimal amount of channel substrat hannel or< 25% of channel channed, andfor riffle substrates rnostly present as stasding pools.
is exposed, substrate it axposed, are mostly exposed,
SCORE 2.0 1.5 1.0 0.5
Chanrelization or dredging absentor Sorme channelization prasent, rrwelization may be ey Banks shored with gablon or
6.Channe
. radnimal) stresm with nbemal pattern usisally in wreas of bridge embankments grshoring cernent; over 0% of the stream
Alteration f v
€ abutments; evidence of past structures present on both banks; reach chanmelized and disrupted,
shannelization {greater than past and 40-80% of stream reach {rstream habitat grestly altéred or
205} ey be present, but recent shannelized and disrupted, removed-entirely.
channelization not present,
SCORE 2.0 1.5 1.0 0.5

7:.Lhannel Sinuosity

The bends. in the stredm ncreases the
strearm dength 34X longer than if it was in
wstraight Hoe (If bratded channel, this
parameter i difficult to rate .}

The bendsin the stream increase
the strearm fength 2-8X longer
than i it was In'a steadght Brig.

The bends in the stéeam ingresse
the stream length 2 to 1 times
longer than If it wasin g straight
fine,

Channel stradght; waterway has
been channelized foralong
distance,

5CORE

2.0

1.5

1.0

0.5

&.Bank Stability

Barks stable; svidence oferosion or bank
faiture absent or minimal; little potential
for future problems. < 5% of bank
affected.

Moderately stable; infrequent,
small argas of srosion mostly
healed over; 5:30% of bank in
reach has aress.of erogion,

Moderately unstable; 30-60% of
bankin resch has areas of grosion;
high erosion potestial during
flogds,

Unstable; many eraded aveas;
“raw” areas frequent along
stralght sections and bends;
whvious bank sloughing; BO-100%
wfbank has erosion scars,

SCORE Left Bank 1.0 0.75 0.50 0.25
SCORE Right Bani 1.0 0.75 0.50 0.25
B,Vegetative #B0% of 58 surfacesand adjacent riparian FO-90% of the SB surfaces covered 50-70% of 58 covéred by <E of 58 surfaces covered by
. zone coversd by native vegetation, by native vegetation but one class wegetation; disruption obvious; wegetation; disruption of 38
Protection including trees, understary shrubs, or of plants Is not well-rep ; F of bare soil or closaly vegetation is very high; vegetation
nommwaody macrophytes. minimsl orne disrugtion evident but not cropped vegetathon cormman, less has besn removed-to Som, or less
evidence of grazing or mowing;-almost all affecting Tull plant growth than % potential plant stubble in average stubible height;
plants sllowed to grow naturally potential more than 4 of height remaining.
potential plant stubble height
rErmaining
SCORE Lafy Bank 1.0 0.75 0.50 0.25
SCORE Right Bank 1.0 0.75 0.50 0.25
10 Riparian Veg Wtidth of riparian zone» 18 meters; hurnan Width of riparian zone 12-18 Width of riparian zone 612 Width of riparian zong < 6 meters;
R activities {roads, clear-cuts, lawns, crops, meters; burnan sctivities have meters; human activities have fittle or no riparisn vegetation due
Zone Width parking fots] have not impacted zone, impacted zone only raindmally. impactad zonea great deal, 1o furnan activitles,
SCORE Left Bank 1.0 0.75 0,50 0.25
SCORE Right Bank 1.0 0.75 0.50 0.25
Total Score: 10.5 NOTES/COMMENTS:

Channelized: uniform depth and width for most of length: spail pile along one side. Tree canopy sparse due 1o logging.
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LOW GRADIENT STREAM ASSESSMENT DATA SHEET

Stream Name M2 UTto

Catfish Canal

Basin/Watershed: Catfish Cresk

USGS Quad:

Latitude: 34.295838

Longitude: -78.410192

County: Marion

Drate:

Trrie:

Investigator: Dee Hope

Stream width: 6 -10 feet

Stream Depth: 18-24 inches

Length of Stream Reach: 748 fincar fest

Has it ralned within the

past48 hours?

Adjacent land use? (Industrial, agriculture; etc): Agriculture

Hahitat Condition Category
Parameter Fully Functional Partially Impaired Impaired Very Impaired
1.Epifaunal Greater than 50% of substrate favorable 30-50% rix of stoble habitat; well | 10-30% mix of stable Less than 10% stable

Substrate or
Available Cover

for epifaunal colonization and fish cover;

suited for full colonization

o of snags, T

ged Jogs, undercut I hatiitat for
banks, cobble or other stable habitat and reaintenance of populations;
presence of additional

at stage 1o allow full colonization
potential {Le.logs/snags that are not
new fall and not ransient).

substrate in the form of new
fail, but not yet prepared for
colonization

habitat; babitat availability
less than desirable;
substrate frequently
disturbed orremuoved,

habitat lack of habitatis
abvious; substrate
sinstable or Iacking.

SCORE 2.0 1.5 1.0 0.5
7. Pool Substrate aix of substrate materials, with gravel Min of soft sand, mud, or tlay; Alb ot or glay or sand bottom; Hard-pan, clay, or bedrock; no
N . aed firm gand prevalent; root mats and el may be dominant; some Hittle or no root mak no root mat or vegetation,
Characterization subimerged vegetation cormmaon, rool mats and submerged submerged vegetation.
vegetation present,
SCORE 2.0 1.5 1.0 0.5
3.Pool va rgab;ﬁw Ewven mix of large-shallow, large-deep, Majarity of pools large-deep; very | Shallow pools much more jority of pools b B
How, i 13 pools present. few shall prevalent than deep pools, pools absent.
SCORE 2.0 1.5 1.0 0.5
4.5ediment Little or no enlargement Some newincrease in bar Moderate deposition of Heavy deposits of fing
Beppsition of istands or point bars formation, mostly from gravel, new gravel, samd or fing matedial, increased bar
p and less than 20% of the botiom sand or fine sediment. 20-50% of sediment.on old and new development; more than
affected by sedi d the bottom affected; slight bars; 50-80%of the bottom B0% of the bottom
deposition In ppols. affected; sediment its at frequently;
ohstructions, constrictions, and pools alrmost absent due to
bends; moderate d ition of 5 ial sedi deposition
pools prevalent.
SCORE 2.0 1.5 1.0 0.5
5. Channel Flow Water resches base of both lowsr banks, Water fills.» 75% of the available Water fills 25-75% of the gvailable Wary Jittle water In chaneel ard
Sratus ardd mipkmal smount of ¢ ol substrat senriel or « 25% of channe! shannel, snd/or fitfle substrates mostly prasent as standing pools,
is guposed, subsirate is exposed. sre mostly exposed,
SCORE 2.0 1.5 1.0 0.5
&.Channe! Channalization or dredging sbsent or Sorme channelization present, h zation may be gaber ; Banks shored with gabion or
. riinimal; stream with normal patiern watly i aress of brides erabankments or shoring cerment; over $0% of the stream
Alteration
abutments; evidence of past structures present on both banks; reach channelized and disrupted.
channelization {grester than past arved B0-80%. of stream féach Instream habitat grestly alered or
P0yrd may be present, but recent channelized and disruptad, rernoved entirely,
channelization not present.
SCORE 2.0 1.5 1.0 0.5
7.Channel smuosjw The bends in'the stream Ingrease the The bends in the stream Incresse The bendsin the streantincresse Channel stralght; waterway hai
streanviength 3-4% longer than if itwas in the strearm length 2-3% longer the strearddength 240 1 tmes baen channelized for s long
astraight line {If braided channel, this than I it was In g stralght ling, longar than if iwas ina straight distance,
pararmeter is diffioult 1o rate.} line,
S5CORE 2.0 1.5 1.0 0.5
2. Bank ﬁtability Hanks stable; evidence of erosion or bank Moderataly stable; | . ) 5 i 30-60% of Unstable; many eroded areas;

failurs ahaent orminimal; ittle potential
for future problerms, « 5% of bank
affectad.

sinall areas of srosion mostly
healed over; 5-30% of bank in
reach has arass of srosion.

bank In reach has areas of grosion;
high erosion potential during
floods.

“rawt areas fraguent along
straight sections and barnds;
ohvious bank slovghing, 60-100%
of bank has erasion scars,

SCORE Left Bank 1.0 0.75 0.50 0.25
SCORE Right Bank 1.0 0.75 0.50 .25
E).Vegeta'zive »00% of 58 surfaces and adjacent riparian F0-80% of the 58 surfaces coverad 50-70% of 5B coverad by «50% of 8B surfaces covered by
. zone covered by native vegetation, by native vegetation but'one class vegetation; disruption obvious; wegatation, disruption of 58
Protection including frees, understory shrubs, or of plants is not welhrepresented; patchas of bare soil or closely vegatation isvery high; vegatation
non-goody macrephytes. minimal or no disruption evident but not cropped vegelation conmumon; less has baen removed to 5 om, or fess
evidence of grazing or mowing almost all affecting full plant growth than % potential plant stulble in average stubble helght,
plants allowed to grow naturaly potential more than %of height rernaining,
potential plam stubble height
rarnaining
SCORE Left Bank 1.0 0.75 0,50 0.25
SCORE fight Bank 1.0 0.75 0.50 0.25
10 Riparian Veg Width of rdparian zone> 18 meters; human Width of tiparian zone 12-18 Widthof riparian zone 6-12 Wigdth of riparian zone < 6 meters;
. activities {roads, clear-cuts, lowns, crops, meters; hiiman activities have rrigters; human activities have litthe o 1o ripatian vegetation due
Zone W'dth parking lots) have not impacted zong. impacted zone only minimally, impacted zone & grest deal, to hurran activities,
SCORE Laft Bank 1.0 0.75 0.50 0.25
SCORE Right Bank 1.0 0.75 0.50 0.25
Total Score; 13.5 NOTES/COMMENTS:

Stream is shallow channel in wetland. Channel splits around upland island and then rejoins ocutside of road corridor. Portions are
channelized and straightened,
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LOW GRADIENT STREAIV ASSESSMENT DATA SHEET

Stream Mame M3 UT o Catfish Canal

Basin/Watershed: Catfish Craek

USGS Quad;

Latitude: 34 285107

Longitude: -79,408850

County: Marion

Date:

Time:

Investigalor: Dee Hope

Stream width: 3.0eet

Stream Depthi 4,0 feet

Length of Stream Reach: 120 linearfeat

Has it rained within the past 48 hours?

§ Adjacent land use? (industrial, agriculture, etc): Agriculture

Habitat Condition Category
Parameter Fully Functional Partially Impaired impaired Very Impaired
1. g_mfaunal Greater than 50% of substrate favorable 30-50% mbof stable habitat; well 0-30% mix of stable Less than 10% stable

Substrate or
Available Cover

for epifaunal colonization and fish cover;
mix of snags, submerged logs, undercut
banks, cobble or pther stable habitat and
at stage to allow full colonization
patential {Ledogs/snags that are not
new fall and not transient],

spited for full colonization
potential; adequate habitat for
maintenance of populations;
presence of additional
substrate in the form of new
fall, but not yet prepared for
cofonization

habitat; habitat avaitability
fess than desivable;
substrate frequently
disturbed orremoved.

habitat lack of habitatis
ohyious; substrate
unstable or facking.

SCORE

2.0

1.5

1.0

0.5 1.0

2.Pool Substrate
Characterization

Miix of substrate materials, with gravel
and firm sand prevalent; root mats and

Mix of soft sand, mud, or clay;
rrud maay be domingnt; some

Al mud or tlay or sand bottom;
tittle or no roptat; no

Hards-pan, clay, or bedrock; no
root st or vegetation.

1.0

0.5

0.5

1.5

ged tation root mats and submerged submerged vegetation.
wegetation present,
SCORE 2.0 1.5 1.0 0.5
3.Pool variability Even min of lar e, fa leep, Majority of pools large-deeprvery | Shallow pools much more Majority of pools small-shallow or
srall-shallow, small-deep pools present, few shallow. revalent than deep pools, pools absent.
SCORE 2.0 1.5 1.0 0.5
4.5ediment Little orao enlargement Sorne new increase inbar Meoderate deposition of Heavy deposits of fine
D it of islands or pointbars forpnation, mostly from gravel, new gravel, sand or fing rmaterial, increased bar
eposition and loss than 20% of the bottom sand or fine sediment. 20:50% of sediment on old and new development; more than
affected by sediroent deposition, the bottom affected; slight bars; 50-80%0f the bottom B0% of the hottom
deposition in pools. affected; sediment deposits at ehanging frequently;
ahstructions, constrictions, and pools alimost absent due to
bends; moderate d ition of 0 i i it
pools prevalent,
SCORE 2.0 1.5 1.0 0.5
5. Channel Flow Water reaches base of both Jower banks, Waterfills > 75% of the avallable Wiater fills 25:75% of the available Wery ittle water in channel and
Seat and rinimal armount of channel substiate channel or < 25% of channed channel, and/or riffle substrates inostly present as stending pocls,
ALUS iz exposed, substrate is exposed, are frostly erposed,
S5CORE 2.0 1.5 1.0 0.5
&.Channel Channelization or dredging absent or Sorme channelization present, Channalization may be Y Banks shored with gabion or
Alteration mirimal; stream with normal pattern ustally iy gresgof bridgs ernbankments arshoring cement; over BO% of the stream
sbutments; evidence of past structures present.on both banks; reach channelized and disrupted.
thahnelization {greater than past and 40-80% of streain resch Instream habitat greatly altered or
20yr.) may be prasent, but recent channelized and disrupted, removed entirely.
channelization not present,
SCORE 2.0 1.5 1.0 0.5

0.5

7.Channel Sinuosity

The bends In the stream Incraase the
straa length 34X longerthan it was in
7.stralght line (i bralded channel, this
parameter s difficylt to rate.)

The bends in the stream increass
the stoearn Jength 2-3X longer
than i itwas In o stralght ne,

The bendsin the stream increase
the stresm length 2 to Liimes
longerthar iF 1t was in o straight
line,

Channel straight; waterway bas
been channelized fora long
distance.

SCORE 2.0 1.5 1.0 0.5 0.50
8.Bank Staisi!ity fanks stable; evidence of eroston orbank Moderately stable; infreguent, woderately unstable; 30-60% of Unstable; many eroded areas;
fallure absent or minimal; lttle patentiat sroall areas of erosion mostly bankin reach has dreas of erosion; “raw areas frequent slong
forfuture protitems. < 5% of bank healed over; 3-30% of bank in high erosion potential during stralght sections and bends;
affected. reach has areas of grogion, fowds, olbvious bank sloughing; 80-100%
of bank has erosion scars.
SCORE Left Bank 1.0 0.75 0.50 0.25 050
SCORE Right Barik 1.0 0.75 0.50 0.25 0.50
g Vegetatiue =90% of S8 surfaces and adiscent riparian F0-80% of the 8B surfaces coversd 50-70% of 5B covered by <50% of 3B surfaces covered by
N zone coverad by native vegetation, by native vegetation but one class vegetation; disruption obvious; yegetation: disruption of 58
Protection including tress, understory shrubs, or of plants s not waell-represented; patches of bare soil or closely vegetation is very high; vegatation
fy iy raphytas, mirdmal or ne disruptionsvident but not cropped vegetation common; less has been removed 1o 5 oo, or less
evidence of grazing or mowing; almost all affecting full plant growth than ¥ potential plant stubble in average stubble height,
plants sliowed to grow naturally potential more than % of helght remaining.
potential plant stubbde height
remaining
SCORE Left Bank 1.0 0.75 0.50 0.25 0,50
SCORE Right Bank 1.0 0.75 0.50 0.25 0.50
10 Riparian Vag Width of riparian zones 18 meters; hirman Width of viparisn zone 12-18 WWidth of riparien zone 612 Width of riparian zone < § meters;
’ . activities {roads, clear-cuts, lawng, crops, meters; human sctivities have reters; buman sctivities have little mr e riparian vegetation dus
Zone Width parking lots} have notimpected zons, impucted zone only minlmaliy, impacted zone 3 grest deal, o human activities,
SCORE Left Bank 1.0 0.75 0.50 0.25 0.75
SCORE Right Bank 1.0 0.75 0.50 0.25 0.75
Total Score; 8 NOTES/COMMENTS:

Strearn is channelized in wetland. Portion outside of wetland has been channelized and straightened. Portion in welland "latiens”
and becomes wider and shallower-until discharging into main channel in wetland.
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LOW GRADIENT STREAM ASSESSMENT DATA SHEET

Stream Mame M 10 UT to Catfish Canal

Basin/Watershed: Buck Swamp

USG5 Quad:

Latitude: 34203354

Longitude: 79376672

County: Marion

Date:

Time:

Investigator: Bd Smail

Stream width: 4.0 feet

Stream Depth: 18 inches

Length of Stream Reach: 314 linear feet

Has it rained withinthe

past 48 hours?

Adiacent land use? {Industrial, agriculture, ic):

Habitat Condition Category
Pararneter Fully Functional Partially Impaired Impaired Very Impaired
1.Epifaunal Greater than 50% of substrate favorable 30-50% rix of stable habitaty welf - | 10-30% mix of stable Leess than 10% stable

Substrate or
Available Cover

for epifaunal colonization and fish cover;

suited for full colonization

mii of snags, sub ed logs, undercu
tanks, cobble or other stable habitat and
ot stage to alow full colonization
potential {Lelogs/snags that are not
new fall and not transient).

potentiak habitat for
maintenance of populations;
presenceof additional
substrate in the form of new
falt, but not vet prepared for
colontzation

habitat; habitat svailability
jess than desivable;
substrate frenuently
disturbed or removesd,

habitat lack of habitat is
ohvious; substrate
unstabile orfacking,

SCORE

2.0

15

1.0

0.5

2.Pool Substrate
Characterization

Mix of substrate materials, with gravel
and firm sand prevalent; root mats and

ped vegetation comman,

pix of soft sand, mud, or clay;
muid may be dominant; some
root mats and submerged
vegetation present.

All mud or clay orsand b 5
titthe or nd root mat; no
submerged vegetation,

Hardepan, clay, or bedrock; no

rootmat or vegetation,

SCORE 2.0 1.5 1.0 0.5
3.Pool variability Even mix of large-shallow, Jarge-deep; Majority of pools lar B very hallow pools much more Aajority of paols I-shallow or
srnsl-shallow, small-deep pools present. few shallow. prevalent than deep pools. pouls absent.
SCORE 2.0 1.5 1.0 0.5
4. 5ediment Little or noenlargement Bome new increase in bar Moderate deposition of Heavy deposits of fine
o i of Islands or point bars formation, mostly from gravel, new gravel, sand or fing material, increased bar
eposition snd less than 20% of the bottom sand orfine sediment, 20-50% of sediment on old and new developrment; more than
affected by sediment degosition, the bottor affected; slight bars; 50-80%0f the bottom 8% of the bottom
deposition in pools, affected; sediment deposits at changing freguently;
ohstructions, constrictions, and pools almost absent due to
hends; moderate ftfon of i ial sedi teposith
pools prevalent,
SCORE 2.0 1.5 1.0 0.5
5. Channel Flow wWater réaches base of both lower banks, Water fills » 75% of the svailable Water fills 25-75% of the svailable Very fittle water in chareel and
Stat snd pintnal amount of channel substrate charmel or < 25% of channe! channel, and/or riffle substrates mstly present 25 standing pools.
atus i exposed, substrate is axposad, are mosthy exposed;
SCORE 2.0 1.5 1.0 0.5
&.Channel Channelization ordredging sbsentor Some channelization present, st ization may. be siver; Banks shored with gabionor
Al £ minimal; strean vwith normal pattem usually In gress of bridge erabankrents or shoring cement; over 80% of the siream
teration abutments; evidence of past structures present on both kanks; reach channelized and disrupted.
channelization {greater than past sl 408006 of stream reach irestream habitat greatly altered or
20y} maybe prasent, but recent channalized and disrupted, removed antirsly,
channelization not present,
S5CORE 2.0 1.5 1.0 0.5

7.Channel Sinuosity

Thi bends in the stream increase the
stream length 34X longer than ¥ itwas in
a straight line {if braided chanrel, this
paramuter i difficult to rate.)

The bends in the strear increasy
the stream length 2-3% longer
than if it was in g stralght line,

The bends inthe sirear increase
the stream length 2 1o 1 timas
fonger thar If ftwas ing straight
line,

Channel straight; waterway has
been channelized fors long
distance,

SCORE 2.0 1.5 1.0 0.5
8.Bank Smb;[iw Banks stable; svidance of srosion or bank % y stable; infrequent, Aodarately unstable; 30-60% of Unstable; many eraded areas;
failure sbsent or minimal - ittle potentia small aress of erosion mostly bank i reach has areas of erosion; Hraw” argas fraquent slong
for future problems. < 5% of bank healed over; 5-30% of bank In high erasion potential during straight sections and bends;
affected, reach bias areas of erosion, floods, ohbvicus bank stoughing; 80-100%
of bank bas erasion seadrs,
SCORE Left Bank 1.0 0.75 0.50 0.25
SCORE Right Bank 1.0 0.75 .50 0.25
9.Vegetativ& =90% of $8 surfaces and adiscent riparian T0-80% of the 8B surfaces coverad 50-70% of 5B covered by 450% of 58 surfaces covared by
. zone covered by native vegetation, by nativie vegetation but uneclass yagetation; disruption ohvious; yegetation; disruption of 58
Protection including trees, understory shrubs, or of plants js not well-represented; patches of bare soil or closely vegetation s very high; vegetation
non-woody rmacrophytes. minimalor no disruption evident but not sropped vegetation common; less has been removed 1.5 om, of fess
evidehre.of grazing or mowing; almost sl affecting full plant growth than % potential plant stubble iraverage stublble height;
phants allowed to grow naturally potential mofe than % of height remaining.
potential plant stubble beight
rermaining
SCORE Left Bank 1.0 0,75 0.50 0.25
SCORE Right Bank 1.0 D.75 0.50 0.25
10 Riparian Veg Width of riparian zones 18 meters; human Width of riparian zone 1218 Width of riparianzone 612 Width of riparian zons < & meters;
. aetivities (roads, clearcuts, lawns, crops, meters; human activities have meters; huran activities have fitthe or no fiparian vegetation due
Zone Width parking lots) have not impacted zone, impacted zone only minimally. impacted zone-a great deal, to-human activities,
SCORE Left Bank 1.0 0.75 0.50 0.25
SCORE Right Bank 1.0 0.75 0.50 0.25
Total Score: 11.8 NOTES/COMMENTS:

Stream is small channel draining into welland.
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LOW GRADIENT STREAN ASSESSMENT DATA SHEET

Stream Name M 17 UT to Catfish Canal Basin/Watershed: Buck Swamp USGS Quad:

Latitude:34.203583 Longitude: -76,375859 County: Marion

Date: Time: investigator: Ed Smail

Stream width: 2 -6 feet Stream Depth: 18 to 36 inches Length of Stream Reach: 954 linear feet

Has it rained within the past 48 hours?

l Adjacent land use? (Industrial, agriculture, etc): Agricuiture, Sitvieulure

Habitat Condition Category
Parameter Fully Functional Partially irnpaired Impaired Very lmpaired
1.Epifaunal Greater than 50% of substrate favorable 30-50% rmix of stable habitat; well . | 10-30% mix of stable Less than 10% stable

Substrate or
Available Cover

for epifaunal colonization and fish cover;

suited for full colonization

mix of snags, subrmerged logs, underc
banks, cobble or other stable habitat angd
atstage to allow full colonization
potential {i.e Jogs/snags that are not
new fall and not transient).

o ¢ habitat for
of i
presence of additional
substrate in the form of new
{all, but not yet prepared for
colonization

habitat; habitat availability
{ess than desirable;
substrate frequently
disturbed or removed.

habitat fack of habitat is
obvious; substrate
unstable or lacking.

SCORE 2.0 1.5 1.0 0.5 0.5
2. Popl Substrate Bin of substrate materisls, with gravel Mix of soft sand, mud, or clay; Al mud orclay orsand bottom; Hard-pan, clay, or bedrack; no
" . and firm sand prevalent; root mats and mivid may be dominant; some Httle or no rootmat; no root mat.or vegetation,
Characterization bmarged i root mats and submerged submerged vegetation.
vagetation préesent.
SCORE 2.0 15 1.0 0.5 1.0
faliily Even mixof large-shallow, large-deegp, Majority of pools large-deep; very Shallow pools much morg Majority of pools small-shallow or
3.Poolvariability
srali-shallow, small-deep pools present, few shallow, prevalent than deep pools. pools absent,
SCORE 2.0 1.5 1.0 0.5 0.5
4 Sediment Little or no enfargement Some new increase in bar Meoderate deposition of Heawy deposits of fing
Deposition of islantds or point bars formation, mostly from gravel, new gravel, sand or fing material, increased bar
P ¢ and less than 20% of the bottom sand or fine sediment. 20-50% of sediment-on old and new development; more thar
affected by sediment deposition. the bottom affected; slight bars; 50-80%0f the bottom B0% of the botiom
deposition in pools. affacted; sediment deposits at changing frequently;
vhastructions, constrictions, and pools almost absent due to
bends; moderate deposition of ks i i 1 ith
pools prevalent.
SCORE 2.0 1.5 1.0 0.5 0.5
Water reaches base of both lower banks, Water fills > 75% of the available Water fills 25-75% of the available Wery little water in channel and
5.Channel Flow
Status and minimal amount of channs! substrat channel or«< 25% of channel ehannel, srd/orriffle substrates mostly present as standing pools,
is exposad. sulistrate is exposed, are ruostly auposed,
SCORE 2.0 1.5 1.0 0.5 1.0
6.Channel Channelization or dredging absent or Sorve channelzation present, Chanpelization may be e Banks shored with gabion or
Alteration mirimal stresm with normal pattern usually in areas of bridge embankments of shoring cernent; over 80% of the strearm
abutmaents; evidence of past structures presenton both hanks reach channelized and disruptad.
channelization (greater than past and 40-80% of stream reach In stream habitat greatly alered or
20yr may be prasent, but recent channelized and disrupted, removed entirely,
channelization not present,
SCORE 2.0 1.5 1.0 05 0.5

7.Channel Sinuosity

The bends in the stream increase the
strearn fength 3-44 longerthan if it was'in
# straight Tne (f bralded channel, this
pararnater is difficylt to rate.)

The bends.in the stream increase
the stream fength 2-3% longer
tharif i was In 2 straight line,

The bends in the stream increass
the stream length 2 1o 1 times
longer than if it was In a straight
finie.

Channel stralght; wateruay has
been channelized fora long
dhistance.

SCORE 2.0 1.5 1.0 0.5 0.5
%.Bank gmbmw Banks stable; evidence of erosion orbank toderately stable; infrequent, foderately unstable; 30:60% of Unstabls; rmany eroded areas;
failure absent orminimal; little potential seall areas of erosion mostly bank fn reach has areas of erosion; Traw areas frequent along
for future problerms, < 5% of bapk healed over; 5-30% of bank In high erosion potential during siraight sections and bends;
affected. reach has areas of erosion, flowds, whvious bapk sloughing; 50-100%
of bank has erogion scars,
SCORE Left Bank 1.0 0.75 .50 0.25 0.25
SCORE Fight Bank 1.0 0.75 0.50 0.25 0.25
g Vegetat%ve »90% of 58 surfaces and adjacent riparian 70-90% of the 58 surfaces covered BO-70% of 58 covered by «50% of 58 surfaces coverad by
. zong covered by native vagetation, by native yegetation but one class vegetation; disruption obvious; vagetation: disruption of 58
Protection inchuding trees, understary shrubs, or of plants is not welkrepresented; patches of bare soil or closely vegetation is very high; vegetation
non-woody masrophytes. mindmal orno disruption svident but net cropped vegetation common; fess his been ramoved to 5 cm.or less
evidence of grazing or mowing; almost all atfecting full plant growth than potential plant stubble in average stubble beight,
plants aliowed to grow naturally potential more than i of helght remalning,
potential plant stubble height
remaining
SCORE Left Bank 1.0 0.75 0.50 0.25 0.25
SCORE Right Bank 1.0 0.75 0.50 0.25 0.75
10 Riparian Vﬁi‘g Width of riparian zone>18 meters; human Width of riparian zone 12718 Width of riparian zone 6:1¢ Width of riparian zone < 6 meters;
. activities [roads, clear-cuts, lawns, trops, meters; human activities have meters; hurnan aetivities have fittle orng riparian vegetation dus
Zone Width parking lots) have not impacted zone. impacted 2one only minimally. impacied zone a.great deal. b buarnan activities,
SCORE Léft Bank 1.0 0.75 0.50 0.25 0.25
SCORE Right Bank 1.0 0.75 0.50 0.25 1.0
Total Score: 7.25 NOTES/COMMENTS:

Stream has been channelized for most of length at edge of wetland. Portion In wetland is shallower and wider,
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LOW GRADIENT STREAM ASSESSMENT DATA SHEET

Stregm Name- M 48 UT to Maldendown Bwamp

Basin/Watershed: Buck Swarmp

USGS Quad:

Latitude: 34.222046

Longitude: -79.308280

County: Marion

Date:

Time:

Investigator: Renee Flinchum-Bowles

Stream width: 4'to & feet

Stream Depth: 18 inches

Length of Stream Reach: 147 linsar fest

Has it rained within the

past 48 hours?

f Adjacent land use? {Industrial, agriculture, etc): Agriculture

Habitat Condition Category
Parameter Fully Functional Partially Impaired Impaired Very Impaired
1.Epifaunal Greater than 50% of substrate favorable 30-50% mix of stable habitat; well | 10-30% mixn of stable Less than 10% stable

Substrate.or
Available Cover

foi epifaunal colonization and fish cover;

suited for full eolonization

mix-of snags, st o fogs, underci
barks, cobble vrother stable habitat and
at stage to allow full colonization
potential {Lelogs/enags that are not
new fall and pot transient),

ial; adeguate habitat for
e of populations:

habitat; habitat availsbility
less than desirable;

presence of additional
substrate in the form of new
fall, but not et preparad for
rolonization

ir ¥
disturbed or removed.

habitat luck of habitatis
obvious; substrate
unstable or lacking.

SCORE 2.0 1.5 1.0 0.5
Wix of substrate imaterials, with gravel Bix of soft sand, mud, or clay; Al or clay or sand hottom; Hard-pan, clay, or bedrock; no
2.Pool Substrate " # a | . ooy
T and firm sand prevalent; root mats an mud may be dominant; sorme litthe ar no oot mat; no Foptmat or vegetation,
Characterization i ¥ rootmats and submaerged submerged vegetation,
vepetation present.
SCORE 2.0 1.5 1.0 0.5
2. Pool variabi%ity Even midof large-shallow, large-deep, Majority of pools large-deep; very | Shallow pogls much more Majority of pools small-shallow or
flow, small o-pools ¢ fewe shal pravalent than deep pools, pools absent,
SCORE 2.0 1.5 1.0 0.5
i Little or no enlargement Some new increase in bar Muoderate deposition of Heavy deposits of fine
4. Sediment
Denosition of istands or point bars formation, mostly from gravel, new gravel, sand or fine mvaterial, increased bar
B and less than 20% of the bottom sand or fine sediment, 20-50% of sediment on old and new development; more than
affected by sediment deposition, the bottom affected; slight bars; 50-80%0f the bottom 80% of the bottom
deposition in pools. affected; sediment deposits at changing frequently;
ghstructions, constrictions, and pools almost absent due o
hends; moderate deposition of 1 i i h it
pools pravalent,
SCORE 2.0 1.5 1.0 0.5
5 Channel Flow Water reaches base of both lower banks, Water fills > 75% of the available WaterTills 25-75% of the available Wery Hittle water in channel and
Status and minims! ameunt of channe! substrate channel or < 25% of chanrst chanmel, andfortiffle substrates minstly present as standing pools,
is expnsed, substrate i exposed, are mostly exposed,
SCORE 2.0 1.5 1.0 0.5
6.Channel Channelization or dredging absent or Some channelization present, Chanmelization may be extensive; Banks shored with gablon or
Alt tion minimal; strasm with normal pattern wsially. in aress of bridge ermbankmehts or shoring cament; over B0% of the stream
eratio sbutments; evidence of past structures present on both binks; reach channelized and disrupted,
channelization [greater than past and 40-80% of straam reach frestrearm habitat greatly altered or
20yr.) may be present, but recerit channelized snd disrupted, famoved entirely,
channelization not present,
SCORE 2.0 1.5 1.0 0.5

7. Lhannel Sinuosity

The bends inthe stream increase the
strearm length 34X longerthan if itwas in
a straight line (If braided channel, this
parameteris difficult to rate.}

The bends in'the stream incresse
the stream length 2-3% longer
than if it was In s stralght fine.

The bends in the stream increass
thie strear length 7 1o 1 times
longey than I it was in a straight
fing,

Channel stralght; waterway hag
been channslized fora long
distance.

SCORE 2.0 1.5 1.0 0.5
8.Bank Btahiﬁty Barks stable; evidence of erosion orbank Moderately stable; infrequent, Moderately unstable; 30-60% of Unstable; many eroded areay;
fallure sbsent or minimal; Bitde potential amiall argas of erosior mastly bank in reach has aress of erosion; “raw” areas frequsnt along
forfuture problerms: « 5% of bank healed over; 5-30% of bank in high erosion potential during straight sections and bends;
affacted, reach has areas of erosion, foods, phwious bank sloughing; 60-100%
of bank haserosion scars,
SCORE Left Bank 1.0 0.75 0.50 0.25
SCORE Right Bank 1.0 0.75 0.50 0.25
g Vegetative >B0% of $B surfaces and adjacent riparian FO-90% of the 58 surfaces coverad B0-70% of 5B coversd by <5 of 3B surfaces covered by
i zone covered by native vegetation, by native vegetation but one class vagetation; distuption obvious; vegetation; disruption of 58
Protection including tress, understory shrubs, or of plants 15 not wted; patches of bare soil arclosely retation is very high; vegetation
nen-weody macrophytes. minimal orne disruption evident but not cropped vegetstion comiman; less has beer removed 16 5 om, or less
evidence of grazing or mowing; almost st affecting full plant growth than % potential plant stubble in average stubble height.
plants allowed to grow naturally potentizl more than % of height remaining,
potentiel plant stubbie height
rérnaining
SCORE Laft Bank 1.0 0,75 0.50 0.25
SCORE fight Bank 1.0 0.75 0.50 0.25
10 Riparian Veg Width of riparian zone> 18 tmeters; hurman Width of riparianzone 12-18 Width of riparizn zone 612 \Width of riparian zone < B msters;
: . aetivities {roads, clearcuts, Tawns, crops, meters; human activities have meters; human activities ave Httle or o riparlan vegetation dus
Zone Width parking lots) have not impacted zone. impacted 20ne only minirmally, impacted zone B great deal. to human activities,
SCORE Left Bank 1.0 0.75 0.50 0.25
SCORE Right Bank 1.0 0.75 0.50 0.25
Total Score: 10 MOTES/COMMENTS:

Stream has been cha

nnelized along entire length,
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LOW GRADIENT STREAM ASSESSMENT DATA SHEET

Stream Name M47 UT 1o Maldendown Swamp

Basin/Watershed: Bugk Swamp

USGS Quad:

Latitude: 34.222652

Longitude: -79.307908

County: Marion

Date:

Time:

Investigator: £d Small

Stream width: 410 8 feet

Stream Depth: 18 inches ta 3 feet

Length of Stream Reach: 215 linear foet

Has it rained within the

past 48 hours?

Adjacent land use? {Industrial, agriculture, etc): Agrculure, Sitviculture

Habitat Condition Category
Parameter Fully Functional Partially Impaired Impaired Very Impaired
1. Epifaunal Greater than 50% of substrate favorable 30-50% mix of stable habitat; well | “10-30% mix of stable Less than 10% stable

Substrate or
Available Cover

for epifaunal colonization and fish cover;
mix of srags, subimerged logs, undeccut
banks, cobble or other stable hablat and
at stage to allow full colonization
potential {i.eJogs/snags that are not
new fall and pot transient).

suited for full colenization
potential; adeguate habitat for
i of ions;

habital; habitat availability
less than desirable;
h fr

presence of sdditional
substrate in the form of new
fall, but not yet prepared for
colonization

disturbed orremoved.

habitat lack of habitat is
ohvious; substrate
unstable orlacking.

SCORE

2.0

1.5

1.0

0.5

Z.Pool Substrate
Characterization

idix of substrate materials, with gravel
and firm sand prevalent; root mats and
submerged vegetation common,

Mix of soft sand, mud, or clay;
raud may be dominant; some
root mats and submerged
vegetation present.

Al orclay or.sand bottom;
little or no root mat; no
submerged vegetation,

Hard-pan, clay, or ek no
rout mat or vegetation.

SCORE 2.0 1.5 1.0 0.5
4. Poel var;ab;[;w Even min of lurge-shallow, large-deen, fnjority of poolslarge-deep; very | Shallow pools much more fajority of pools smallshaliow or
mall-shallow, fl-deep pools present. Few ghall prevatent than deep pools, pools absent,
SCORE 2.0 1.5 1.0 0.5
4.5ediment Little or no enlargement Spome new increase in bar Moderate deposition of Heavy deposits of fine
D@:pasi tion of islands or paint bars formation, mostly from gravel, new gravel, sand prfing rraterial, increased bar
and less than 20% of the bottorn sand or fine sediment, 20-50% of sediment on old and new development; more than
affected by sediment deposition. the bottom affected; slight bars; 50-80%0f the bottorn 80% of the bottom
deposition in pools. affected; sediment deposits at changing frequently;
ohitructions; constricions, and pools almost absent due to
bends; moderate deposition of sbstanti i
pools pravalent,
SCORE 2.0 1.5 1.0 0.5
s.Channel Flow Water reaches base of beth lower banks, Water fills » 75% of the available Water flills 25-75% of the avaliable Very little water in channal and
and mibndmal amount of channe! substrate channel or< 258% of channet channel, sndfor riffle substrates mstly pragent as standing pools.
Status is gxposed, substrate is exposed. are raastly exposed,
SCORE 2.0 1.5 1.0 0.5
&, Channel Channelization or dradging shsentor Some channslization present, Channelization may be sxiensive; Banks shored with gabionor
Alteration mirdroal; stream with normal patiern ustially in areas of bridge smbankments or shoring germent; over 0% of the straam
abutments; evidence of past structires present on both banks; 1 W and disru
channelization {greater than past aned 40-80% of straam reach instream habitat greatly altered or
26 yr.} may be présent, but recent channelized and disrupted. removed sitirely,
channelization not present,
SCORE 2.0 1.5 1.0 0.5

7.Channel Sinuosity

The bends in the strearm increase the
steeam length 3-44% longer then if twasin
astraight Ine [If bralded channel, this
paramater is difficult to rate ]

The bends in the stream incredse
the gtream fength 3% longer
than if it was in a straight line.

The bends inthe strenm increass
the stream fength 2 to Tilmes
fenger than if It was in a straight
tire,

Chunnel straight; walsrway has
been channelivad for a Johg
distance.

SCORE 2.0 1.5 1.0 0.5
8.Bank Stabmty Banks stable; evidence of grosion orbank Moderately stable; infrequent, Moderately unstable; 30-80% of Unstable; many.eroded areas;
failure sbsent or minimal; little potential srnall aress of erosion mastly bank in reach has areay of erosion; "raw” preas frequent along
forfuture problems. < 5% of bank healed over; 5-80% of bank in high erosion potential during straight sections and bends;
affected. raach has areas of srosion, floods, ohvious bank sloughing; 80-100%
of bank hay srosion s¢ers.
SCORE Left Bank 1.0 0.75 0.50 0.25
SCORE Bight Bank 1.0 0.75 0.50 0.25
gkvegetaﬂve #S0% of 58 surfaces and adjacent riparian TU-80% of the 58 surfaces covered B0:70% of $8 coverad by <50% of 58 surfaces covered by
R zons covered by native vagetation, by native vegetation but one class yegetation; disruption obvious; vegetation; disruption of 58
Protection inchuding tress, understory shrubs, or of plante s not welbrepresented: patches of bare soil or closely vegetation s very high; vegetation
non-woody macraphyies, minimal orho disruptior svident but not cropped vegetation commen; less fias besn removed to 5 om) or less
pvidence of grazing or mowing; almost all affecting full plant growth than % potential plant stubble in pverage stubble helght,
plants allowed to grow naturally potential more than % of height remaining.
potantial plant stubble height
rgmaining
SCORE Left Bank 1.0 0.75 0.50 0.25
SCORE Right Bank 1.0 0.75 0.50 0.25
10 Riparian veg Width of riparian zonex18 meters; hufran ‘Width of riparian zone 1218 Width of riparian zone 512 Width of riparian fons < B metars;
R activities {roads, dear-cuts, lawns, crops, raeters; hurhan activities have mieters: human activities have fittle or o riparian vegetation dus
Zone Width parking lots) have not impacted zone, impacted zone only minimally, jimpacted zone & grest.deal. To human sctivities,
SCORE Left Bank 1.0 0.75 0.50 0.25
SCORE Right Barik 1.0 0.75 0.50 0.25
Total Score: 13 NOTES/COMMENTS:

Stream has been channelized for-most of length.
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LOW GRADIENT STREAM ASSESSMENT DATA SHEET

Stream Name §.52 UT to Maidendown Swamp

Basin/Watershed: Buck Swamp

USGS Quad:

Latitude: 34.215857

Longitude: -79.209519

County: Marior

Date:

Time:

Investigator: Ed Smail & Renee Flinchum-fowles

Stream width: 2-12 feel

Stream Depth:6io18inches

Length of Stream Reach: 1,718 linear feet

Has it rained within'the

past 48 hours?

f Adjacent land use? {Industrial, agriculture, etch: Agriculiure

Habitat Condition Category
Parameter Fully Functional Partially impaired Impaired Very Impaired
1.Epifaunal Greater than 50% of substrate favorable B0-50% mix of stable habitat; well | | 40-30% mix of stable Less than 10% stable
Substrate or for epifaunal colonization and fish cover; suited for full colonization habitat; habitat availability hahbitat Jack of habitat is
i mixof snags, submerged logs, undercut potential; adequate habitat for tess than desirable; whvious; subistrate
Awailable Cover banks. cobble or other stable habitat and maintenance of populations; substrate frequently unstable orlacking,
2t stage to allow full colonization presence of additional disturbed or removed.
potential {i.2.ogs/snags that are not substrate inthe form of new
new fall and not transiant). fall, but not yet prepared for
colonization
SCORE 2.0 1.5 1.0 0.5
2.Pool Substrate s of substrate materials, with gravel Wi of soft sand, mud, orclay; Al mud orclay or sand bottom; Hard-pan, clay, or bedrock; no
. . and Hem sand prevalent; roof mats and it may be dominant; some fittle or oo root mat; no root mat o vegetation,
Characterization : o vep rogt mats and submerged submerged vegetation.
vegetation present,
SCORE 2.0 1.5 1.0 0.5
3.Pool variability Even mix of large-shiallow, large-deep, Majority of pools fargesdeep; very- | Shallow pools much more Majority of pools smallshallow or
| il-deep pools present, faw prevalent than deep pools, pools absant,
SCORE 2.0 1.5 1.0 0.5
4.5ediment Little-or ng enlargement Some new increase In bar Maderate deposition of Heavy deposits of fine
D ition of islands or point bars formation, mostly from gravel, new gravel, sand orfine material, increased bar
EpOSitio and less than 20% of the bottom sand or fine sediment. 20-50% of sediment on old and new development; mor than
affected by sediment deposition, the bottom affected; slight bars: 50-80%0f the bottom 80% of the bottom
deposition In pools. affected; sediment deposits at changing frequenty;
obstructions, constrictions, and pools almostabsent dug 1o
bends; moderate d ition of iad sedi positi
pools prevalent.
SCORE 2.0 1.5 1.0 0.5
5. Channel Flow Water reaches base of both lower banks, Water fills » 75% of the available Water fills 25-75% of the pvailable Yerylittle water in channel and
Status and mindmal armount of channel substrate channel or'e 25% of channe! channel, and/or riffle substrates mostly present as standing poals,
is axposed, substrate Is exposed. are mostly exposed.
SCORE 2.0 1.5 1.0 0.5
&.Channel Channelization or dredging absent or Some channelization present, o fization may be extensive; Banks shored with gablon or
Alteration minimal strean with normal pattern wavally n areas of bridge ernbankments or shoring cement; over B0% of the stream
abutments; svidence of past structures prasent orn both banks; reach charnslized and disrupted:
channelization {greater than past ancl 40-B0% of straar reach o stream habiat greatly altered or
20 yr} may be present, but recernt channelized and disrupted, removed entirely,
channelization not present,
SCORE 2.0 1.5 1.0 0.5

7.Channel Sinuosity

The bends in the streanyincrease the
stream length 3-4X langer than i wasin
@ straight ine (i braided channel, this
parameter is diffloult to rate.]

The bends in the stream increase
the stream length 2-3% longer
than if it was In 2 stralght line.

The bends i the stresm incressg
the stream length 2 fo Lilmes
Ianger than if i was in s straight
fine.

Channel straight; waterway has
been channelized fora long
distance,

SCORE 2.0 1.5 1.0 0.5
4.Bank Stability Banks stable; evidence of arosion or benk Med Iy stably; infrequent, Moderately unstable; 30-60% of Unstable; many eroded areas;
fallure absant or minimal; litthe potential sl arens of ergsion mostly bank in reach has argas of srosion; “raw’ areas frequent along
for-future problems, < 5% of bank healed over; 5-30% of bankin high srosion potential during straight sections and bends;
sffected, reach has areas of srosion. flonds, whvious bank sloughing, BU-100%
of bank has-eraston scars,
SCORE Left Bank 1.0 0.75 0.50 0.25
SCORE Right Bank 1.0 0.75 0.50 0.25
g Vegetative »80% of §B surfaces and adjacent riparian F0-90% of the SB surfaces covered 50-70% of $B covered by «50% of 5B surfaces covered by
B zone covered by native vegetation, by native vegetation but one dlass vegetation; disruption obvious; vegetation; disruption of 5B
Protection including trees, understory shribs, or of plants is not well-represented; patches of bare soll orclosely vegetation is very high; vegetation
non-woody macrophytes, minkmal or no disruption svident but not sropped vegetation common; less has been removed to.5 om or less
evidencs of grating or mowing; slmost alf atfecting full plant growth than % petential plant stubble in sverage stubble height,
phants allowed to grow naturally potantial nore than 4 of height remaining.
potential plant stubble height
remaining
SCORE LRt Bank 1.0 0.75 0.50 0.25
SCORE Right Bark 1.0 0.75 0.50 0.25
10 Riparian V&g Width of riparfan zone» 18 meters human Width of riparian 2one 1218 Width of riparian zone 812 Width of riparian zone < B metars;
. activities {roads, clear-cuts, lawns, crops, maters; human activities have meters; human acthvities have little or no riperisnvegetation dus
Zone Width parking lots) bave not impacted zone, irnpacted zone only minimally. irmpacted zine s gredt deal o hurnan activities,
SCORE Left Bank 1.0 0.75 0.50 0.25
SCORE Right Bank 1.0 .75 0.50 0,25
Total Score; 15 NOTES/COMMENTS:

Channel has been excavated and straightened along portions oflength. Other portions become very wide and shallow. Logging in

the vicinity has removed canopy from one segment.
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LOW GRADIENT STREAM ASSESSMENT DATA SHEET

Stream Name M 88 UT to Maeidendown Swamp

Basin/Watershed: Buck Swamp

USGS Quad:

Latitude: 34, 208187

Longitude: -79.296315

County: Marion

Date:

Time:

Investigator: Rense Fiinchum-Bowles

Stream width: 2. 8%est

Stream Depth: 6 - 18 inches

Length of Stream Reach: 248 linear feet

Has it rained within the

past 48 hours?

f Adjacent land use? (Industrial, agriculture, etc):

Habitat Condition Category
Paramneter Fully Functional Partially impaired limpaired Yery Impaired
1, E;}Efaunai he 0% of favorable 30-50% b of stable habitat; weell 10-30% mix of stable Lexs than 10% stable

Substrate or
Available Cover

for apifaunal colonization and fish cover; suited for-full colondaation
mix of snags, submerged logs, undercut potential; adeguate habitat for
banks, cobble or other stable habitat and 1 of populations;

habitat; habitat availability
less than desirable;

o f 1

Bt stage to allow full colonization presence of sdditional
potential {Le.Jogs/snags that are not substrate in the form of new
new fall and pottransient). fall, but not yet prepared for
colonization

tr

disturbed or recnoved.

habitat lack of habitat s
phvious; substrate
unstable or lacking,

SCORE

2.0 1.5

1.0

0.5

2.Pool Substrate
Characterization

#aix of soft sand, mud, or clay;
v may be dominant; some

wiix of substiate materials, with gravel
and firm sand prevalent; root mats and

All oud or tlay or sand bottony
fittle or no root mak; no

Hard-pan, tlay, or bedrock; no
raot mat or vegetation,

g v 1 root mats and submerged submerged vegetation,
vegetation present.
SCORE 2.0 1.5 1.0 0.5
2. Pool uariabiﬁty Evern mix of large-shallow, farge-deep, Brajority of pools large-despy wery | Shallow pools much more taajority of pools small-shaliow ot
snall-shatlow, small-deep pools present. few shallow, pravalent than deep pools, pools absent,
SCORE 2.0 1.5 1.0 0.5
4. Sedirment Little or no enlargement Some new Increase inbar WMuderate deposition of Heawy deposits of fine
Deposition of islands or point barg formation, mostly from gravel, new gravel, sand or fine material, increased bar
and less than 20% of the bottom sand or fine sediment, 20-50% of sediment on old and new development; more than
affected by d ition, the bottom affected; slight bars; 50-80%0f the bottom 40% of the bottom
deposition in pools: affected; sediment deposits at changing frequently;
ohstructions, constrictions, and pools alost absert due to
bends; moderate deposition of i di J it
pools prevalent,
SCORE 2.0 1.5 1.0 0.5
5.Channel Flow Watrer resches base of both lower hanks, Water fills > 75% of the available Water fills. 25-75% of the avatlable Vary fittle water in'chanmel and
Stat and sroount of | substral | o 25% of channel channel, and/or riffle substrates mostly present as standing pools,
tatus is expased, substrate is exposed, are mostly exposed.
SCORE 2.0 1.5 1.0 0.5
&.Channel Channelization or dredging sbsent.or Sorpe chanaslization present, Channelization may be sxtansiie; Banks shorad with gablon or
i £ mminimal stream with normal patiern usually in areas of bridge ermbankments.or sharing cemant; over BU% of the stream
Alteration abutments; evidence of past structudres present on both banks; reach chanhellied and disrupted,
channelization (greater than past and 40:80% of stream reach tn strearn habitat greatly sltered or
20yr.} may be present; but recant channelizad ared disrupted, remaved antirely,
charmelization not present.
SCORE 2.0 1.5 1.0 0.5

7.Channel Sinuosity

The bends inthe stream increase
the stream length 223 longer
than if it was In a straight line.

The bends in the stream increase the
stream length 3-4% Jonger than # it was in
A straight line {if braided channel, this
pararmeter s difficult to rate,}

The bends in the stream increase
the stream length 210 L tmes
longer than if it was in s straight
fine,

Channel strafght; wateruay bos
teen channelzed foralong
distance,

SCORE

2.0 1.5

1.0

0.5

8.Bank Stability

o

stable; ind it,
small areas of erosion mostly
heated over; 5-30% of bank in

Barks stable; svidence of grogion orbank
fallure absent or minimal; little potential
for future problesms; « 5% of bank

Moderately unstable; 30-80% of
bank In reach has areas of erosion;
high srosion potential during

Wnstable; many erdded areas;
“ravw” areas frequent wlong
straight sectionsand bends;

affected, reach has areas of erosion. floods, obvious bank stoughing; 60-100%
of bank has arosion scars,
SCORE Left Bank 1.0 0.75 0.50 0.25
SCORE Right Bank 1.0 .75 0.50 .25
9 Vagetatiwz >80% of $8 surfaces and adjacant rdparian T-a0% of the 58 surfaces covered 80-7 0% 0f 5B covered by <B0% of 88 surfaces coversd by
. zone covered by nativevegetation, by hative vegetation but one class jom; disruption obvious; y; disruption of 58
Protection including trees, understory shrubs, or of plants s not wall 5 atches of bare soll or closely vegetation is very high; vegetation
non-wondy macrophytes. minimal or no disruption evident but not cropped vegetation common; less has baen ramoved to 5 om, orless
avidence of grazing or mowing; almost all affecting full plant growth than % potential plant stubble inaverage stubble height,
plants sliowed to grow naburally potentlal more-than % of helght remaining.
potential plant stubble height
PEmaining
SCORE hgak 1.0 075 0.50 0.25
SCORE Right Bank 1.0 0.75 0.50 0.25
10 Riparian Veg Width of riparisn zone»18 meters; human Width of riparian zone 12-18 Width of riparian zone 812 Width of rigarian zone < 6 meters;
. activities froads, clear-cuts, lavims, trops, rreters; human activitles have mgtirs; buman activities have fitthe or no riparan vegetation due
Zone Width pariing lots) have not impacted zone. impacted zane anly minimally, impacted zore a great desl. to human activities,
SCORE Left Bank 1.0 0.75 0.50 0.25
SCORE Right Bark 1.0 0.75 0.50 0.25
Total Score: 9.25 NOTES/COMMENTS:

Stream originates as agricultural ditch.. Portion in wetland becomes very shallow and wide until dissipating in wetland. Portion is
channelized and piped.under farm road.
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LOW GRADIENT STREAM ASSESSMENT DATA SHEET

Stream Name LPDR Basin/Watershed: Littte Pee Dee River USGS Quad:

Latitude: 34.144501 Longitude: -79.207848 County: Marion / Horry

Date: Time: Investigator: Bd Smail; Renee Bowles; Dee Hope

Stream width: 30010400 feet Stream Depth: 3108 feat Length of Stream Reach: 1650 linear feat

Has it rained within the past 48 hours? [ Adiacent land use? {Industrial, agriculture, etc):

Habitat

Condition Category

Paramater

Fully Functional

Partially Impaired

impaired

Wery Impaired

1.Epifaunal
Substrate or
Available Cover

Greater than 50% of substrate favorable
for epifaunal cofonization and fish cover;

F-50% mixn of stable habitat; well
suited for full colonization

mivix of snaps, submerged logs, undercut
banks, cobildle or other stable habitat and
at stage to allow full colonization
potendial {Le.]logs/snags that are not
new-fall and not transient),

T Fabitat for
maintenance of populations;
presence of additional
substrate in the form of new
fall, but not vet prepaved for
colonization

10-30% mix of stable
habitat; habitat availability
fess than desirable;
substrate frequently
disturbed or removed,

Less than 10% stable
habitat fack of habitat is
obivious; subsirate
unstable or lacking,

S5CORE 2.0 1.5 1.0 0.5
2.Pool Substrate Aix of substrate materials, with gravel Mix of soft sand, mud, orclay; Al mud or clay orsand bottom; Hard-pan, clay, or bedrock; no
P and firm sand prevalent; root mats and mud may be dominant; some jittle or no root mat; ne root mat or vegetation,
Characterization suk d wegetation commaon. root mats and submerged submerged vegetation.
vegetation present,
SCORE 2.0 1.5 1.0 0.5
3. Pool variabiiity Evn mix of farg How, larg . of pools large-deep; very | Shallow pools much more Sajority of pools small-shallow or
sroalt-shallow, small-deep pools present. few shallow. prevalent than deep pools, pools absent,
SCORE 2.0 1.5 1.0 0.5
4.5ediment Little or no enfargement Some new increase in bar hoderate deposition of Heavy deposits of fing
De iti of istands or polnt bars formation, mostly from gravel, new gravel, sand or fine mmaterial, increased bar
pesiuon and bess than 20% of the botiom sand or fing sediment, 20-50% of sediment on old and new development; more than
Hected by sedi i ithon. the hottorm affected; slight bars; 50-80%o0f the bottom £0% of the bottom
deposition in pools, affected; sediment deposits at changing frequantly;
pbstructions, constrictions, and pools-almost absent due to
bends; moderate o of shstantial sedi Japrositi
paols prevalent,
SCORE 2.0 1.5 1.0 0.5

5.Channel Flow
Status

Water reaches base of both lower-banks,
ard minimal amount of channel substrate
is exposed,

Watar fills > 75% of the available
charnel or < 25% of channel
substrate is exposed,

Water fills 25-75% of the svallable
channgl, and/or riffle substrates
are mostly exposed.

Wy itthey water inchannel and
mipstly present as standing pools,

SCORE 2.0 1.5 1.0 0.5
&.Channel Channelivation or deedging absent or Some rhannelization present, Chan ion may be Banks shored with gabiop or
Alteration izl strearm with normal pattern usually inareas of bridge ambankments orshoring carnent; nver 80% of the straam

abutments; evidence of past structures present on both banks; reach channelized and disrupted,
channelization {greater than past and ME-80%.of stream reach n stream habitet greatly sltered or
20yr.) may be present, but recent channelized and disrupted. removed entiraly,
channelization not prasent.

SCORE 2.0 1.5 1.0 0.5

7.Channel Sinuosity

The bends in the stream increase the
stepam length 34 fonger than i [ was in
# straight ne{f braided channed, this
parameter is dificult torate.}

The bends in the stream indrasse
the strearn length 23X longer
than if itwas Iva straight Hoe.

The bends in the stresm incresse
the stream length 240 4 times
fonger thar Jf it was In a straight
line.

Channel stralght; waterway has
besn channelzed fors long
gistance,

SCORE

2.0

1.5

1.0

0.5

8.Bank Stability

Banks stable; evidence of erosion or bank
failure absent ormindmal; fittle potential
for future problerns, < 5% of bank
affectad.

stable; infreg

small araas.of srosion mostly
healed over; 5-30% of bankin
reach has areas of erosion,

Moderately unstable; 50-60% of
bank in reach has sreas of erosion;
high erosion potential during
floods,

Unstable; many eroded srass;
“raw” nreas frequent along
straight sections and bends;
ohvigus bank stoughing 60-100%
of bank has ernsion scars.

SCORE Left Barik 1.0 0.75 0.50 0.25
SCORE Right Bank 1.0 0.75 0.50 0.25
q Vegetatiue »80% of B surfaces and adjacent riparian T0-90% of the 58 surfaces covered 50<70% of 5B coverad by «50% of 58 surfaces covered by
. zone coverad by native vegetation, by native vegatation but-one class ion; disruption obvious; vegetation; disruption of 58
Protection including trees, understory shrubs, or of plants is not welkrepresented; patches of bare soll or closely vegetation is very high; vegetation
non-wagdy macrophytes, minimalorne disruption evidant but not cropped vegetation common; less has been removed 1o 5 om, or less
svidence of grazing or mowing; almost alf affecting full plant growth than % poténtial plant stubble inaverage stubble haight,
plants aliowed to grow naturally potential more than % of height remaining,
potential plant stubble haight
rernaining
SCORE Lot Bank 1.0 0.75 0.50 0.25
SCORE Right Barik 1.0 0.75 0.50 0.25
10 Riparian Veg Width of riparian zone»18 meters; human Width of rpsrian zone 12-18 width of riperian zone B-12 Width of riparian.gone < 6 meters
; wotivities {roads, clearcuts, lawns, crops, rreters; human activities have meters; hurpan sctivities bave tittle orno riparian vegetation due
Zone Width parking lots) have not impacted zone. impacted zone only minimally. impacted zone a great deal, to huran activities,
SCORE Left Bank 1.0 Q.75 0.50 0.25
SCORE Right Bank 1.0 0.75 0.50 0.25
Total Score:  14.75 MOTES/COMMENTS:

Channel has been excavated around bridge piles. Embankments have riprap

. Bortions of emmbankments are mowed lawn,
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LOW GRADIENT STREAM ASSESSMENT DATA SHEET

Stream Mame M35 UT o Lake Bwamp

Basin/Watershed: Lake Swamp

USGS Quad:

Latitude: 34.101923

Longitude: -70.151542

County: Moy

Date:

Time:

investigator: Peter Gerace

Stream width: 3 fest

Stream Depth: 3 feet

Length of Stream Reach: 224 linear feet

Has it rained within the past 48 hours?

i Adjacent land use? {Industrial, agriculture, etc):

Habitat Condition Category
Parameter Fully Functional Partially Impaired Impaired Very Impaired
Greater than 50% of substrate favorable 30-50% ik of stable habitat; well 10-30% mix of stable Legs than 10% stable

1.Epifaunal
Substrate.or
Available Cover

forapifaunal colonization arnd fish cover;
mix of snaps, submerged logs, undercut
banks, cobbile orother stable habitst and
at stage to allow full colonization
potential feJogs/snags that are not
new fall and pottransient)

suited for full colorization
potential; sdequate habitat for
i @ of popul

habitat; habitat availabilivy
less than desirable;
¥ fr ¥

presence of additionsl
substrate in the form of new
fall, but not yet prepared for
colonization

disturbed or removed,

habital lack of habitatis
ohwvious; substrate
wnatable or lacking.

SCORE

2.0

15

1.0

0.5

2.Pool Substrate
Characterization

Mk of substrate materials, with gravel
ard firen sand prevalent; rootmats and

o
submerged

Mix of soft sand, mud, or clay;
mud may be dominant; some
root mats and subimerged
vegetation present.

Al mud orclay orsand bottom;
ittle orno root matino
submerged vegetation,

Hardepan, tlay, or bedrock; no
root mat or vegetation,

SCORE

2.0

1.5

1.0

0.5

3.Pool variability

Even min of large-shallow, large-deep,
smatbshallow, small-deep pools present,

Majority of podls large-desp; very
few shallow,

Shallow pools much more
prevalent than deep poals,

Majority of pools smalkshallow or
pools absent,

SCORE 2.0 1.5 1.0 0.5
A Rediment Little or no enfargement Some new increase in bar toderate deposition of Heavy deposits of fine
o i of istards or point barg formation, mostly from gravel, new gravel, sand or fing material, increaded bar
eposition and tess than 20% of the bottom sand or fine sedimaent, 20-50% of sediment on old and new development; more than
aHfected by sediment deposition. the bottom affected; shight bars; 50-B0%0f the bottom 80% of the bottom
sdepasition in pools. affected; sediment deposits at changing frequently;

shatructions, constrictions, and pools almost absent due to
bends; moderate deposition of substantial sediment deposition,
pouls prevalent,

SCORE 2.0 1.5 1.0 0.5

5.Channel Flow
Status

Water reaches base of both lower banks,
and nidnimal amount of channel substrate
is expused,

Water fills > 75% of the availabie
channel or < 25% of channel
subistrate s exposed,

Water fills 25-75% of the availshle
channel and/or dffle substrates
Hre mostly exposed,

Yery Hittle water in channel and
mostly present as standing pools.

SCORE 2.0 1.5 1.0 0.5
&.Channe! Channelizationor dradging absent o Sorde channelization prasent; Channelization may be satensive; Banks shorgd with gabion ar
Al . mnirnal; stream with normal pattern usually in areas of bridge embankmants or shoring canent; over 80% of the stream
teration shutrments; evidence of past struchures present on both banks; reach channelized and disrupted,

channelization {greater than past wriek 40-80% of strearm reach In strearm habitat greatly altered o
2yrtmay be present, but recent channelized snd disrupted, removed entirely,
channelization not present.

SCORE 2.0 1.5 1.0 0.5

7.Channel Sinuosity

The bends In the stream Increase the
streanm length 3440 longer than Hitwas n
# straight lne (if bralded channed, this
parameter is difficult to rave.)

The bends in the streary incresse
the stream length 2-3% Jonger
than if it was In o straight Hine.

The bends inthe stream increase
the strear length 2 10 1 tmes
longer than i i was in.a straight
line,

Channel straight; waterway has
been channelized fora long
distance,

SCORE 2.0 1.5 1.0 0.5
8.Bank ﬁtabi!ity Banks stable; evidence of grosion or baik Moderataly stable; infrequer Aitsch ble: 30-60% of Lnstable; many eroded areas;
fallure absant or minimal; little potential smiall aress of erosion mostly bank In reach has areps of eroslon; “raw” areas freguent along
for-future problems, < 5% of bank hedled over; 5-30% of bank In high erosien potentisl during straight sections and bends;
affected, reach has argas of erosion, floads; whwiaus bank sloughing; B0-100%
of bank has eroslon scars,
SCORE Left Bank 1.0 0.75 0.50 0,25
SCORE Right Bank 1.0 0.75 0.50 .25
g Vegetatiwe >80% of 38 surfaces and adjacent riparian FO-80% of the SB surfsces coverad 50-70% of 5B covered by <50% of 5B surfaces coverad by
N zone covered by rative vegetation, by native vegetation but one class vegetation: disruption obvious; vegstation; disruption of 38
Protection inchuding treas, understory shrubs, of of plants Is not well-repraseiited; of bare 5ol orglosaly vegetution fs very high; vegetation
norewoady macrophytes.minimal orno disruption evident but not cropped vegetation comimaon,; less has heen rermoved to & o, orless
wvidence of grazing ormowing; almost all affecting full plant growth than % potential plant stubble in average stubble height,
plants sllowed to grow naturally potential more than % of hedght remaining,
patential plant stubkble haight
remsining.
SCORE Left Bank 1.0 0.75 0.50 0.25
SCORE Right Bank 1.0 0.75 0.50 0.25
10 Riparian Veg Width of Hparian zone» 18 meters; human Width of riparien zone 12-18 Width of riparian zone 612 Width of riparian 2one < 6 meters;
g aetivities {roads, clear-cuts, lawns, crops, meters; human activities have foeters; hurnan activities have little or no riparian vagetation due
Zone Width parking lots! have not impacted zone. impacted zone enly minimally. impacted zone a great deal. 1o hurnan activities.
SCORE Lefi Bank 1.0 0.75 0.50 0.25
SCORE Right Bank 1.0 0.75 0.50 0.25
Total Score: NOTES/COMMENTS:

Stream is channelized and straightened.
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LOW GRADIENT STREAM ASSESSMENT DATA SHEET

Stream Name M43 Long Branch

Basin/Watershed: Lake Svwamp

USG5 Quad:

Latitude: 34072819

Longitude: -79.138100

County: Horry

Date:

Time:

Investigator: Peter Gerace

Strearn width: 3 to 6 feet

Stream Depth: 18 inches to 3 feet

Length of Stream Reach: 1,253 inear fest

Has it rained within the past 48 hours?

? Adiacentland use? {Industrial, agriculture, elc):

Habitat Condition Category
Parameter Fully Functional Partially Impaired impaired WVery tmpaired
1. Epifazmai Greaterthan 50% of substrate favorable 30-50% mix of stable habitat; well 10-30% mix of stable Less than 10% stable

Substrate or
Available Cover

for eptfavnal colonization and fish cover;

suited for full colonization

s -of Srags, i i togs, under

Wt

banks, cobble'or other stable habitatand

#t stage to allow full colonization

potentiad {ieJogs/snags that are not

new fall and not transient}.

habitat for

e of

habitaty habitst availability
lass than desirable;
trate frequently

presence of additional
substrate in the form of new
fall, but ot yet prapared for
colonization

disturbed or removed,

habitat lack of habitat is
vhvious; substrate
urstable or lacking.

SCORE 2.0 1.5 1.0 0.5
2. Pool Substrate Wix of substrate materials, with gravel Miix-of soft sand, mud, or day; Al mud ot day or sand bottom; Harde-pan, slay; or bedrock; no
ch P and firm.sand prevalent; root mats and mud may be dominant; some fittle or no root mat; no ropt mat or vegetation,
aracterization d i root mats and submerged submerged vegetation,
vegetation present.
SCORE 20 1.5 1.0 0.5
3.Pool variability Even mix of large-shallow, large-deep, Majority of pools farge-deep; very | Shallow posls much more Majority of pools small-shallow or
servall-shalfow, i-deep pools present, Fow sh prevalent than deep pools. pools ahsent
SCORE 2.0 1.5 1.0 0.5
4. 5ediment Little orno enlargement Sorme new increase o bar Moderate deposition of Heavy deposits of fine
‘o of islands ar point bars formation, mostly from gravel, new gravel, sand or fing material, increased bar
Ciepagm on aritl logs than 20% of the bottom sand orfine sediment, 20-50% of sediment on old and new developrment; more than
affected by sediment deposition, the bottom affected; slight brars; 50-80%0f the bottom 80% of the hottom
depositionin pools. affected; sediment deposits at changing frequently;
phstructions, constrictions, and pools almost absent due to
bends; moderate deposition of i it i positic
pools prevalent,
SCORE 2.0 1.5 1.0 0.5

5.Channel Flow

Water reaches base of both lower banks,

Water fills.» 75% of the swsilable

Water fills 25-75% of the available

Yery Hitle water inchannet and

5 and minimalamount of ch substra annat or< 25% of channe] 1, and/or riffle sub ramstly present us standing pools,
tatus is suposed. substrate Is suposed, are mostly exposed,
SCORE 2.0 1.5 1.0 0.5
6. Channel Channelization or dredging absent or Some channelization present, Channelization may be extensive; Barks shored with gabion ur
Alteration rralntmal; strearm with normal paitern wsuallyin areas of bridge smbankments or shoring cament; over BU%W of the stream
abutments; evidence of past structures present on both banks; reach channelized and disrupted,
channelization (greaterthan past ap 40-80% of stream reasch {n stream habitat grestly alterad or
2y} may be present, but recent sharnetized and disruptad, removed entirely,
channelization not present,
SCORE 2.0 1.5 1.0 0.5

7.Channel Sinuosity

The bends in the stream increase the

strearm length 34X longer than if it was in

astratght Hoe (1
parameter is difficult o rate,}

i channel, this

The bends in the stream increase
the stream length 2-3% longer
than if iwag in 2 straight Hne,

The bends in the stream increase
the stresim dength 2401 times
{onger than it was In e straight
line.

Channel stralght; waterway has
baen channelized fors long
distance,

SCORE 2.0 1.5 1.0 0.5
B.Bank gtabmw Banke stable; svidence of erasion orbank Maoderately stable; inf . lod Wy unstable; 30-60% of Unstable; many eroded areas;
Fatlure absent or minimal; little potential smiall areas of erosion mostly bank in reach has sreas of erosion; Yraw” areas frequent along
for future problems. < 5% of bank healed over; 5-30% of bank In figh erosion potential during stralght sections and bends;
affected, reach has.areas of erosion, floods. whvious bank sloughing; 80-100%
of bank hes srasion scars,
SCORE Left Bank 1.0 0.75 0.50 0.25
5CORE Right Bank 1.0 0.75 0.50 0.25
9 ’u’egetative »90% of 38 surfaces and adjacent riparian F450% of the 88 surfaces covered B0-705% of 58 coverad by <50% of 5B surfaces tovered by
B zone covered by native vegetation, by native vegetation but.one class vegetation; disruption obvious; vegetation; disruption of 58
Protection including trees, understory shrubs, or of plants s nut well-represented; patches of bare soil or closely Vegetation is very high; vegetation
nan-woody macrophytes, minimal or no distuption evident but not cropped vegetation commorn; less has been removed to S om, orless
avidence of grazing ormowing: almost all affecting full plant growth than % potential plant stubbla iy average stubble helght,
plants allowed to grow naturally potential mare than % of height remaining.
potential plant stubble height
reraaining
SCORE Left Banik 1.0 0.75 0.50 0.25
SCORE RightBank 1.0 0.75 0.50 0.25
10 Riparian Vag Width of riparian zone>18 meters; human Width of riparfan zone 12-18 Width of riparianzone 512 Width of riparian Zone £ 8 meters;
. setivities {roads, clear-cuts, lawng, crops, meters; human activities have raaters; human activities have Yittle or ne riparisn vegetation dug
Zone Width parking lots] have notimpacted zone, impacted zone only mindmally. impacied 2one 8 great deal, to human activities,
SCORE Left Bank 1.0 0.75 0.50 0.25
SCORE Right Bank 1.0 0.75 0.50 0.25
Total 5core; 15 NOTES/COMMENTS:

Stream has been channelized and straightened.
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LOW GRADIENT STREAM ASSESSMENT DATA SHEET

Stream Name HE0 UT o Joiner Bwarip

Basin/Watershed: Lake Swamp

USGS Quad:

Latitude: 34.054664

Longitude: -75:127438

County: Homry

Date:

Time:

Investigator: Pater Gerace

Stream width: 3t 5feat

Stream Depth: 18to 24 inches

Length of Stream Reach: 749 linear feet

Has it rained within the

past 48 hours?

} Adjacent land use? {Industrial, agriculture, etch:

Habitat Condition Category
Parameter Fully Functional Partially Impaired Impalired Very Impaired
1.Epifaunal Greater than 50% of substrate favorable 3509 rnix of stable habitat; well | 10-30% mix of stable Less than 10% stable

Substrate or
Available Cover

forepifaury colonization and fish cover; suited for full colonization

ik of snags, ¥ o Ings, undercu P hahitat for
hanks, cobible orother stable habitat and maintenance of populations;
at stage to allow full colonization presence of additional
potential {Ledogs/soags that are pol substrate in the form of new
new fall and pot transient]. fail, but not yey prepared for

itial

habitat; habitat availability
fess than desirable;
substrate frequently
disturbed or removed.

habitat lack of habitatis
ohvious; substrate
unstable or lacking,

colonization
SCORE 2.0 1.5 1.0 0.5
2. Pool Substrate Iin of substrate materials, with gravel Mix of soft sand, mud, orclay; Albmud or clay or sand bottom; Hard-pan, clay, or bedrock; no
Characterizati and firm sand prevalent; roof mats and mutl may be dominant; some little or no root mat; no yool mator vegetation,
k on L ged vagetation cormmon, ront mats and submerged submerged vegetation,
vegetation present,
SCORE 2.0 1.5 1.0 0.5
3. Fool variabi!ity Ewen mix oflarg flow, large-deep, Bajority of pools large-deap; very Shallow pools much mork Majority of pools small-shallow or
seall-shallow, small-deep pools present. few shallow, prevalent than deep pools. poals abisent,
SCORE 2.0 1.5 1.0 0.5
el Little or no enlargement Some new increase in bay Moderate deposition of Heavy deposits of fine
4.Sediment
Deposition of istands or point bars formation, mostly from gravel, new gravel, sand or fine material, increased bar
past #estd bess than 20% of the bottom sand or fine sediment, 20-50% of sadiment on old and new development; more than
affected by sediment deposition. the bottom affected; slight bars; 50-80%o0f the bottom 80% of the bottom
deposition in pools, affected; sediment deposits at changing frequently;
obistructions, constrictions, and pools atmost absent dug 1o
bends; moderate deposition of substantial sediment deposition,
pools prevalent.
SCORE 2.0 1.5 1.0 0.5
Water reaches base of both lower banks, Water fills » 75% of the available Waterfills 25-78% of the available ey ittle waterin channel and
5.Channel Flow
Stat arud minimal amount of channel substrate channel or< 25% of channa! charmel, and/or riffle substrates mestly present a5 standing pools.
ALUS is grposed, substrate s exposed, arg ostly sxposed,
SCORE 2.0 1.5 1.0 0.5
Channelization or dredging absent or Some channelization present, ol iration may be extensive; Banks shorad with gablon or
6.Channel
Alteration rinirnaly stream with normal pattern sasuaily I srass of bridge enbankments or shoring gernanty over BO% of the strearm
whutments; svidence of past structures presenton both hanks; veach chanselzed and disrupted,
channelization {graster than past and 40-80% of strear reach frvstrearn habitat greathy altersd or
20 yr.) may be present, but recent channelized and disrupted, removed entirgly,
channelization not present,
SCORE 2.0 1.5 1.0 0.5

7.Channel Sinuosity

The bends'in the stream increase
the stream length 2-3 longer
than if it was in a straight line.

The bends in the stream incresse the
stream length 3-4% looger than # owes In
# straight Hine {If bralded channel, this
parameter is difffcult to rate )

The bends in the stream increase
the strearns length 2 to 1 times
longer than if it wes ina straight
fine.

Channed stralght; watsrway bas
beesn channelized fora long
distunce,

SCORE 2.0 1.5 1.0 0.5
2.Bank SXGM'EW Barks stable; evidence of erosion or bank Moderately stable; infraguent, Moderately unstable; 30-60% of Unstable; many eroded areas;
fatlure absent or minkmal; Hetle potential srnadl aress of erosion mostly bankin reach hasarens of erosion “raw” areas freguent slong
for future problems. « 5% of bank healed over; 5-30% of bank.in high erosion potential during straight sections and bends;
affected. reach has srees of erosion, floads. obviows bank sloughing; 80-100%
of bank has erosion scars.
SCORE Left Bank 1.0 0.75 0.50 0.25
SCORE Right Bank 1.0 0.75 0.50 0.25
Q.Vegeta?:ive >90% of 58 surfaces and adjacent riparian FO-50% of the 58 surfaces coverad B0-70% of 58 covered by <50% of 38 surfaces covered by
. zoné coverad by native vegetation, by native vegetation but one class vegetation; disruption obvious; vegetatior; dsruption of 58
Protection including trees, understory shrubs, or of plants is not well-rep ; of bare soil or closely vegetation is vary high; vegetation
norrweody macrophytes. minimal o ng disruption evident but not cropped vegetation cormmen; less tas been removed 1o 5 omoor less
evidencs of grazing or mowing; atmost all affecting full plant growth than % potential plent stubble inaverage stubble helght,
1hs-all Jio grow na potential more than % of helght remaining.
potential plant stubble height
rernaining
SCORE Left Bk 1.0 0.75 0.50 0.25
SCORE Rightsank 1.0 0.75 0.50 0.25
10 Riparian V&g Width of riparian zone»18 meters; human Width of riparian zone 12-18 Width of riparian zone 6-12 Width of riparian zone < 6 meters;
> R aetivities {roads, clear-cuts, lawns, crops, meters; human activities have meters; human activities have little or no riparian vegatation due
Zone Width parking lots) have not impacted zone. impacied zone only minimally, irpacted zone @ great deal, 1o hurnan activities,
SCORE Left Bank 1.0 0,75 0.50 0.25
SCORE fight Bank 1.0 0.75 0.50 0.25
Total Score: 12,75 NOTES/COMMENTS:
Stream has been channelized.
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LOW GRADIENT STREAM ASSESSMENT DATA SHEET

Stream Name H 89 UT to Joiner Swamp

Basin/Watershed: Lake Swamp

USGS Quad:

Latitude: 34 042426

Longitude; 78.121040

County: Hory

Date:

Time:

Investigator: Peter Gerace

Stream width: 3o 6 feet

Stream Depth: 18 inches o 3 feet

Length of Stream Reach: 820 linear feet

Has it rained within the past 48 hours?

( Adjacent land use? {Industrial, agriculture, etc): Apriculture

Habitat Condition Category
Parameter Fully Functional Partially lmpaired impaired Very Impaired
1.Epifaunal Greater than 0% of substrate favorable 30-50% mix of stable habitat well | 10-30% mix of stable Léss than 10% stable

Substrate or
Available Cover

forupifaunal colonization and fish cover;
mix of snags, subimerged logs, undercut
banks, cobble br other stable habitat and

suited for full colonization
potential; adeguate habitat for
mpintenance of Fayti :

at stage to allow full colonization
potential {i.edogs/snags that are not
new fall and not transient}.

presence of additional
substrate in the form of new
fall, but ot yet preparad for
colonization

habitat; habitat svailabifity
fess than desirable;
substrate frequently
disturbed or removed.

habitat tack of habitatis
obwvious; substrate
unstable-or facking.

SCORE 2.0 1.5 1.0 0.5
2 Pool Substrate Mix of substrate materials, with gravel Wix of soft sand, mud, or clay; Al mud or clay or sand bottom; Hard-pan, clay, or bedrock: ng
v e and firm sand prevalent; root mats and mud may be dominant; some little or no root maty o root mat or vegetation.
Characterization submerged vegetation common.: root mats and subimerged submerged vegetation.
vigetation present.
SCORE 2.0 1.5 1.0 0.5

3.Pool variability

Everymix of larpe-shallow, large-deep,

Majority of pools farge-deep; very

H-shal H-deep pools present,

Fewe 5t

Shatlow pools much morg
prevalent than deep pools.

tajority of pools seallshalipw or
pools absent,

SCORE 2.0 1.5 1.0 0.5
4.5ediment Little of no enlargement, Sore new increase in bar Moderate deposition of Heavy deposits of fing
o - of istands or pointbars formation, mostly from gravel, new gravel, sand gr fine material, increased bar
eposition and less than 20% of the bottom sand or fing sediment, 20-50% of sediment on old and new development; more than
f ool by sesdi depasitior the bottom sffected; slight barg; 50-80%0f the boltom BO% of the bottom
deposition in pools, affected; sediment deposits at changing frequently;
ohatructions, constrictions, and poals slmostabsent due to
bends; moderate ition of i o ith
pools prevalent
SCORE 2.0 1.5 1.0 0.5
5. Channel Flow Wader reaches base of both fower banks, Water fills » . 75% of the available Water fills 25-75% of the Wery tte waterin ¢ abid

Status

and minimel amount of channel substrate
is puposed,

channel or < 25% of channe!
substrate is exposed,

channel, and/or riffle substrates
are mostly exposed,

miostly present as standing pools,

SCORE 2.0 1.5 1.0 0.5
&.Channel Channelization or dredging absent or Sorme channalization present, Channslization may be ive, Barks shored with gebion or
1t tion minimal; stream with normal paltern usually in areas of bridge embankments brshoring cement; over. B0% of the stream
Alteratio abiitments; evidence of past strisctures present on both banks; reach charnelized ard disrupted,

channelization (greater than past and 40-80% of siream reach in stream habitat greatly aitersd or
20yr.) sy be present, but recent chanrelized ard disrupted, removed entirely,
channelization not present,

SCORE 2.0 1.5 1.0 0.5

7.Channel Sinuosity

The bends in the strearn increase the
streardength 34K longer than it wasin
a straight line {If braided channel, this
pargrnater i difficult 1o rate

The bends in the stream ncronse
the stienm length 23X longer
than it wasin g stralght Hne.,

The bends in the strearn Increass
the strearmn length 2o 1 times
tonger tharn if it was in a straight
fin,

Channel straight; waterway has
been channelized fora long
distance,

SCORE 2.0 1.5 1.0 0.5
%.Bank St&biﬁty Barks stable; svidence of srosion or bank Moderately stable; infrequent, Moderately unstable; 30-60% of Unstable; many eroded areas,;
failure shsent or minimal; Hitle potential srnall areas of srosion mostly bank in reach has areas of erosion; “rav” areas froquent along
for future problers. < 5% of bank healed over; 5-30% of bank in high erosion potential during straight sections and bends;
affected, reach has aress of erosion, Hoods, ahwvious bank sloughing: 60-100%
of bank has erosion scars,
SCORE Left Bank 1.0 0.75 0.50 0.25
SCORE Right Bank 1.0 0.75 0.50 0.25
g Vegetative =90% of 5B surfaces snd adjacent riparian T-90% of the 5B surfaces covered 50-70% of 5B covered by <50% of 8B surfaces coverad by
. zone covered by native vegetation, by native vegetation but one class vegetation; disruption phyious; vagetation; disruption of 58
Protection including trees, understary shrubs, or of plants is not wellrepresented; patches of bare soll or closely vegetation is very high; vegetation
nonewoady macrophytes, minirmalor no disruption evident but not cropped vegetation common; less has heen removad to B om, o less
avidence of grazing or mowing; almost all affecting full plant growth thari ¥ potentisl plant stubble in average stubble height,
plants allowed to grow naturally potential mom than % of height remaining,
potential plant stubble height
rernaining
SCORE lefisank 1.0 0.75 0.50 0.25
SCORE Right Barik 1.0 0.75 0.50 0.25
10 F{iparian Veg Width of Fiparian zone> 18 meters; human Width of riparian zone 12-18 Width of riparian zone 612 Width of rparian zone © 6 meters;
. activities [roads, clear-cuts, lawng, crops, imeters; human activities havae meters; human sctivities have littde or no riparian vegetation dus
Zone Width parking lots) have not impacted zone. impactad zone only minimally, impacted zone a great deal, to hueman activities.
SCORE Left Bank 1.0 0.75 0.50 0.25
SCORE Right Bank 1.0 0.75 0.50 0.25
Total Score: 11.75 NOTES/COMMENTS:

Stream has been channelized.
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LOW GRADIENT STREAM ASSESSMENT DATA SHEET
Stream Name H84 Joiner Swarnp Basin/Watershed: Lake Swamp USGS Cuad:
Latitude: 24038036 Longitude: -79.118430 County: Horry
Date: Time: Investigator: Peter Gerace
Stream width: 6 to 12 feet Stream Depth: 18 inches o 4 feet Length of Stream Reach: 787 linear foet
Has it rained within the past 48 hours? E Adiacent land use? {Industrial, agriculture, et} Agriculture
Habitat Condition Category
Parameter Fully Functional Partially Impaired Impaired Very impaired
1.Epifaunal Greater than 50% of substrate favorable 30-50% rmix of stable habitaty well - | 10-30% mix of stable Less than 10% stable
Substrate or for epifaunal colonization and fish cover; suited for full colonization habitat; habitat avallability habitat lack of habitat s
N nix of snags, submerged logs, undercut potential; adequate habitat for less than desirable; whvious; substrate
Available Cover banks, cobble or-other stable habitatand i of ior Ll frequen unstable or lacking.
#t stage to allow full colonization presence of additionat disturbed or removerd.
potentisl [Lelops/snags that are not substrate in the form of new
new fall and npt transtent). fall, but not yet prepared for
rotenization
SCORE 2.0 15 1.0 0.5 1.5
2. Pool Substrate Mﬁ; ;af substrdate: ma]teriala, with grave; Méxdof soft sa;r}, o, or clay; fdt!mud or clay or sand bottom; Hard-pan, tlay, or bedrock: no
p " and firm sand prevalent; root mists an mud may be domdnant; some ittle or o root mat; ne root mat or vegetation.
Charactesization ged ion ¢ root mats and subrmerged submerged vegetation,
i t.
SCORE 2.0 1.5 1.0 0.5 1.5
3. Pool varmm&w Even mix of large-shal farge-deep, injority of pools large-deep; very. | Shallow pools much more Majority of pools small-shallow or
il Teswt, 1 pools present, few shallow, revalent than deep pools, pools absent.
SCORE 2.0 1.5 1.0 0.5 0.5
4.5ediment Little or no enlargement Some new increase in bar Mpderate deposition of Heavy deposits of fine
0 i of istands or point bars formiation, mastly from gravel, new gravel, sand or fing miaterial, increased bar
eposition and less than 20% of the bottom sand orfine sediment, 20-50% of sedirment on old and new development; more than
affected by sedi it the bottorm affected; slight bars; 50-80%o0f the bottom 80% of the bottom
deposition in pools, affected; sediment deposits at changing frequently;
ohstructions, constrictions, and pools almastabsent due to
beads; moderats deposition of substantial sediment deposition.
pools prevalent.
SCORE 2.0 1.5 1.0 0.5 1.5
5. Charnnel Flow Waterreaches base of both lower banks, Water fills > 75% of the available Waterfills 25-75% of the available ary Hithe water in channel and
Stat and minfmal armout of channel substrate channel or2 25% of channe! channel, and/or riffle substrates roostly prasent as standing pools,
aLus is gRposed, substrate s exposed. are mostly exposed.
SCORE 2.0 1.5 1.0 0.5 2.0
&.Channel Channelization or dredging absent or Sorme channelization present, Channelization may be extensive; Banks shored with gabion or
Alt +i roindraal; stream with normal pattern ususlly in arzaz of bridge embankments.of shoring cemet; over80% of the stream
eration abutments; svidence of past structures present on both banks; pepih channelized and disripted.
channelization {greater than past and 40-B0% of strearm reach In strearmn habitat greatly altered or
2009} mray be present, but recerd channelized and disrupted, removed entiraly)
channelization not present.
SCORE 2.0 1.5 1.0 0.5 1.0
7.Channel Bgnugsity The bandsin the stream increase the The bepds in the stream increase The bends in the stream increass Chznnel stralght waterway has
stream length 34X longerthan i wasin the stream length 2-3¥ longer the stream fength 2 1o 1 thhes been channelized foras long
a straight line {if braided channel, this than i i was in a stralght Hine, longer than if itwas in 3 straight distance.
parpmeter s difficult o rate.} fime.
SCORE 2.0 15 1.0 0.5 1.0
8.Bank ﬁmb;my Banks stable; svidence of erosion or bank Moderately stable; Infrequent, Moderately unstable; 30-60% of Wnstable; many eroded areas;
faiture absent ar minimal; littls potential siiall areas of erosion mosthy bank In reach has areas of arosion; “raw™ areas frequent along
for future problerns. < 5% of bark healed over; 5-50% of bank in High erosion potential during straight sections and Bands;
affected, reach his areas of erosion, fioods, obwvious bank sloughing; 60-100%
of bank hat erosion scars.
SCORE Left Bank 1.0 0.75 0.50 0.25 0.75
SCORE Right Bank 1.0 0.75 0.50 0.25 0.75
QkVegetative =80% of 5B surfaces and adjasent riparian F-B0% of the SB surfaces covered S50-70% of 38 cavered by <50% wf 5B surfaces covered by
. zone coverad by hative vegetation, by native vegetation but ong class vegetation; disruption-obvious; vegetation; disruption of 58
Protection ingluding trees, understory shrubs, or of plants is not well-represented; patches of bare soil or.closely vegetation isvery high; vegstation
non-woody macrophytes. minimal orno disruption evident but not cropped vegetation cofmon; less has baan rempved 105 6m, or less
evidence of grazing or mowing; almost all affecting full plant growth than% potential plant stubble inaverage stubble héight,
plants allpwed to grow naturally poterdial more than 4 of height remaining.
potential plant stubble height
rarnalning
SLCORE Laft Bark 1.0 0.75 0.50 0.25 1.0
SCORE Rightgank 1.0 0.75 0.50 0.25 1.0
10 Riparian Veg Width of riparian zone» 18 meters; human Width of riparian zone 12-18 Width of riparian zone 512 Width of riparian zone < § meters;
. activities froads, cléar-cuts, lawns, crops, meters; human setivities have meters; human acthvities have fittle or no riparian vegelation due
Zone Width parking lots have not impacted zone, impacted zone only minimally, impacted zone 3 great deal, to human activities,
SCORE Left Bank 1.0 0.75 0.50 0.25 ?Q
SCORE Right Bani 1.0 0.75 0.50 0.25 1.0
Total Score: 14.5 NOTES/COMMENTS:

Stream has been channelized.

ED_001363_00000375-00068



LOW GRADIENT STREAM ASSESSMENT DATA SHEET

Stream Name H70 UT o Loosing Swarmp

Basin/Watershed: Lake Swamp

USGS Quad: 34028488

Latitude: 34 028488

Longitude: -79.114535

Countyr Moy

Date:

Time:

Investigator: Peter Gerace

Stream width: 110 10 12 feet

Stream Depth: 210 5 feet

Length of Stream Reach: 681 linear feet

Has it rained within the past 48 hours?

Adjacent land use? (Industrial, agriculture, etc): Agriculture

Habitat Condition Category
Parameter Fully Functional Partially Impaired Impaired Very Impaired
1.Epifaunal Greater than 50% of substrate favorabie 30-50% mix.of stable habitat; well | 10-30% mix of stable Less than 10% stable

Substrate or
Available Cover

for-egifaunal colonization-and fish cover;

suited for full colonization
potential

mix of snaps, submerged Jogs, undercut
banks, cobble br other stable habitat and
at stage to allow full colonization
potential {i.e.logs/snags that are not
new Tall and nint transient).

habitat for

habitat; habitat availability
tess than desirable;

of pop
presence of additional
substrate in the form of new
fall, but not yet prepared for
cofonization

vbstrate frequently
disturbed or removed,

habitat lack of habitat is
whvious; substrate
unstalle or facking,

SCORE 2.0 1.5 1.0 0.5
2 Pool Substrate Mix of substrate materials, with gravel tin of soft sand, mud, or clay; Allmud-or clay or sand bottom; Hard-pan, ¢clay, or bedrock; no
N 5 and firm sand prevalent; root matsand mid may be dominant; some fittle or nio root mat; no root st or vegetation,
Characterization ged t root roats and submerged submerged vegetation,
vepetation present.
SCORE 2.0 1.5 1.0 0.5
3. Pook variabiiity Even mixof lar s, far N Miajority of pools farge-deep; very | Shallow pools much more Majority of pools small-shallow or
smalb-shallow, small-deep pools present, fewr shatlow, prevalent than deep pools, pools absent,
SCORE 2.0 1.5 1.0 0.5
4.5ediment Little or ne enlargement Same new increase in bar Moderate deposition of Heavy deposits of fine
Deposition of istands.or polnt bars formation, mostly from gravel, new gravel, sand or fine materisl, increased bar
B angd less than 20% of the bottom sand or fine sediment, 20-50% of sediment on old and new development; more than
affacted by sediment deposition. the bottom affected; glight bars; 50-80%0f the bottom 80% of the bottom
depuosition in pools, affected; sediment deposits at changing frequently;
ohstructions, constrictions, and pools almost abéent due to
bends; moderate o of ubstantial sedimer 7t
pools pravalent,
SCORE 2.0 1.5 1.0 0.5
Water resches bese of both lower banks, Water fills » 75% of the available Water fills 25-75% of the svailable Wery fittle waterin channel and
5.Channel Flow
Status and minimal amount of substoate hannel or « 25% of channel channel, and/or riffle substrates mostly prasent as standing pools,
is giposed. substrate Is exposed, are mostly Bxposed,
SCORE 2.0 1.5 1.0 0.5
Channetization or dredging absent or Soine channelization present, Channslization may be sxtenshve; Barks shorad with gabionor
6.Channe
Alteration minireal; stream with normal pattern wsnally in areas of bridge embankments.or shoring cament; over80% of the stream
G sbutments; evidence of past structures present on bodh banks; reach channelized and distupted,
shenmelization {greater than past and 40-80% of stream reach In strearm habitat greatly altered or
20yr.} may be present; but recent channelized and disrupted, removed entirely,
channelization not present,
SCORE 2.0 1.5 1.0 0.5

7.Channel Slnuosity

The bends in the stream incresss the
strearn length 3-8% {onger than if It was in
a straight ine {f bréided channel, this
parareter s difficult 1o rige)

The bends in the stream increase
the straam length 2-3% longer
than F it was Tn a straight line.

The bends in the stream Increase
the strearm length 200 1 times
janger than i it was in o straight
fine.

Channe! straight; waterway has
bean chanrielized for s long
distante.

SCORE

2.0

1.5

1.0

0.5

8.Bank Stability

Banks stable; evidenice of grosion orbank
failure absent or minimal; ittle potential
for future problems. « 5% of bank
affected.

Moderately stable; inf i

Moderately unstable; 30-60% of

small areas of erpsion mostly
healed over: 5-30% of bank in
reach has areas of erosion.

bank in reach has areas of srosion;
high groston potential during
floods,

Lnstable; many eroded areas;
“raw wreas frequent slong
stralght sections and bends;
abvisus bank sloughing: 60-100%
of hank has arasion scars,

SCORE Laft Bank 1.0 0.75 0.50 0.25
SCORE Right Bank 1.0 0.75 (.50 0.25
9 Vegetaﬁve »80% of 58 surfaces and adjacent riparian F0-80% of the 5B surfaces covared BU-70% of SB coverad by <50% of 5B surfaces covered by
. zone soversd by native vegetation, by fative végetation but one glass vegetation; disruption obvious; yegatation; disruption of 5B
Protection including trees, understory shrubs, or of plants is not well-represented; patehes of bare soil or closely vegetation i very high; vegetation
nen-wondy rrecraphytes, minimal or o disruption evident but not cropped vegetation commony fess has-been refmoved 1o 5 om. or less
evidence of grazidg or mowing, slmost 2l sffecting full plant growth thin % potential plant stubble inaverage stubble height,
plarts allowed to grow naturally potential more than % of height remaining.
potential plant stubble height
rarnaining
SCORE Left Bank 1.0 0.75 0.50 0.25
SCORE Right Bank 1.0 0.75 0.50 0.25
10 F{iparian Veg Widthof riparian zone> 18 meters; human Widthi of riparianzone 12-18 Width of riparian zone 6:12 Width of tiparian zone < & meters;
. netivithes [roads, tlear-cuts, loams, trops, meters; human activities have meters; burmnaer activities have little or na-riparian végetation due
Zone W‘dth parking lots) have not impacted zone. imparted zone only mindmally, impacted zone.a great deal, fobuman activities,
SCORE Left Bank 1.0 0.75 0.50 0.25
SCORE Right Bank 1.0 0.75 0.50 0.25
Total Score; 9.5 NOTES/COMMENTS:

Stresm has been severely channelized.
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LOW GRADIENT STREAM ASSESSMENT DATA SHEET

Strearm Name H 78 Loos

ing Swamp

Basin/Watershed: Lake Swamp

USGS CQuad:

Latitude: 34.020173

Longitude: -79.110588

Courity: Horry

Date:

Timne:

investigator: Peler Gerace

Stream width: 3 to 8 feet

Stream Depth: 18 inches to. 3 feet

Length of Stream Reach: 1,077 linear feet

Has it rained within the

past-48-hours?

Adjacent land use? {Industrial, agriculture, etc): Agriculture

Habitat Condition Category
Parameter Fully Funictional Partially tmpaired impaired Very Impaired
1.Epifaunal Greater than 50% of substrate favorable 30-50% mix of stable habitat; well | 10-30% mix of stable Less than 10% stable

Substrate or
Available Cover

for epifaunal colonization and fish cover;
mixn of shags, submerged logs, undercut
parks, cobble or other stable habitat and

suited for full colonization
potential; sdequate habitat for
i of I ;

habitat; habitat aveilability
less than desirable;

3,

at stage to allow full colonization
potential {Ledogs/snags that are not
new fall and not transient],

presence of additional
substrate in theformoof new
fall, but not yet prepared for
eolonization

disturbed or removed.

habitat lack of babitat is
ohvicus; substrate
unstable or lacking.

SCORE

2.0

1.5

1.0

0.5

2.Pool Substrate
Characterization

Mix of substrate materials, with gravel
and firm sand prevalent; root mats and
' .

wiix of soft sand, mud, or clay;
mugd imay be dorainant; some
root mats and submerged
wepetation present.

All mud or clay or sand bottorn;
littie or no rost mat; no
submerged vegetation.

Hard-pan, clay, or bedrock; no
root mat or vegetation.

SCORE 2.0 1.5 1.0 0.5
2. Pood varia bmw Even mix of large-shallow, large-deep, Majority of pools large-deep; very | Shallow pools much more Majority of pools small-shallow or
| il - pools.p few shall prevalent than deep pools, pools absent.
SCORE 2.0 1.5 1.0 0.5
4.5ediment Little or no enlargement Sormengw increase in bar Maoderate deposition of Heayy deposits of fine

Deposition

of islands oy point bars
and lass than 20% of the bottom
frected by sedi i it

formation, mastly from gravel,
sangd or fine sediment. 20-50% of
the hottom affected; shight
deposition in pools,

new gravel, sand or fing
sediment on old ahd new

bars; 50-80%0f the bottom
affacted; sediment deposits at
ohstructions, constrictions, snd

materisl, increased bar

development; more than

80% of the bottom

changing frequently;

pools almost ahsent due to
et

bends; moderate o ition of deposition
pools prevalent,
SCORE 2.0 1.5 1.0 0.5
5. Channel Flow Water repches base of both lower banks, Water fills » 75% of the avallable Water fills 25:75% of the avatlable Very Hittle water in channeland
Status and minimal amount of channel sub. hannel or < 25% of channal channel, andfor riffle substrates mostly prasent as standing pools.
is guposed, substrate is exposed., are mostly exposed.
SCORE 2.0 1.5 1.0 0.5
Chaonelization or dredging absent or Some nelizatior hannelization may be e g Banks shored with gablon or
6.Channe
Alteration minimal; stream with normal pattern usually in areas of bridge embankmants or shoring cament; over 80% of the stream
ashutments; avidence of past structures présent.on both banks; reach channelized and disrupted.
cha ization {greater than past and 40-80% of stream reach instream habitat grestly altered or
20y may be present, byt recent shannelfized and disrupted, removed sntirely.
channgtization not present,
SCORE 2.0 1.5 1.0 0.5

7.Channel Sinuosity

The bendsin the stream increase the
stream length 344 longer than Fit was In
a stralght line [if bralded channel, this
parameter s difficult to rate.}

The bends in the stream Increase
the stream lenpth 23X longer
than if itwes In 8 straight line,

‘The bends in the streaim incresss
the stream langth 2 10 1 times
longerthan L1 was in s straight
Jine,

Channel straight; waterway has
been channelized for a long
distance.

SCORE

2.0

1.5

1.0

0.5

8.Bank Stability

Banks stable; evidence of erasion or bank
fallure absent or minlmal; little potential
for future problems. < 5% of bank
affected.

A |
i

stabile; infr 1
small areas of erosion mostly
healed over; 5-30% of bank in
reach has aress of erosion.

taderately ble; #0-60% of
Bank in reach has areas of erosfon;
high grosion potential during
floods,

tnstable; many eroded argas;
“raw” areas froquent along
straight sections and bends;
obvious bank sloughing; B0-100%
of bank has erosion sears,

5CORE Left Bank 1.0 0.75 0.50 0.25
SCORE Right Bank 1.0 0.75 0.50 0.25
Q.Vegetative #H0% of $B surfaces and adjacent tiparian FO-80% of the SB surfaces covered 50-70% of 5B coversd by <50% of SBsurfaces coverad by
i zone coverad by native vegetation, by native vegetation but one tlass tion; disruption obvisus; tation; disruption of 58
Protection including trees, understory shiubs, of of plants s not well-regresented; patches of bare soil or closely wegatation Is very high, vegetation
nanewoody macraphytes, minimal or no disruption evident but not sropped vegetation comumion; less hiag been rernoved 4o 5 2m, ar lass
evidence of grazing or mowing; aimost all affecting full plant growth than % potential plant stubble inaverage stubble height,
plants allowed 1o grow naturally potential more than % of helght remaining,
potantial plant stubble height
rermaining
SCORE Left Bank 1.0 0.75 (.50 0.25
SCORE Right Bank 1.0 0.75 0.50 0.25
10.Riparian ‘»’eg Width of riparisn zone> 18 meters; human Width of riparfan zone 12-18 Width of ripatian zone 812 Wigth of rigarian one < § mefers;
. avtivities {roads, clearcuts, lawns, crops, meters; human acthvities have rmgters; human activitizs have Hitle or no riparian vegetation dus
Zone Width parking lots) have not impacted zons, inpacted zone oody minimally, impacted zone & great deal, to human activities,
SCORE Left Bank 1.0 0.75 0.50 0.25
SCORE Fight Bank 1.0 0.75 0.50 0.25
Total Score: g NOTES/COMMENTS:

Stream has been severely channelized,
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LOW GRADIENT STREAM ASSESSMENT DATA SHEET

Stream Name H 81 Moose Swamp

Basin/Watershed: Lake Swamp

USGS Quad:

Latityde: 34.005794

Longitude: 79.096023

County: Horry

Date:

Time:

investigator: Peter Gerace

Stream width: 210 3 feet

Stream Depth: 61018 inches

Length of Strearn Reach: 801 linear féet

Has it rained within the

past 48 hours?

i Adjacent land use? [Industrial, agriculture, etch

Habitat Condition Category
Parameter Fully Functional Partially Impalred impaired Very Impaired
1.Epifaunal Greater thian $0% of substrate favorable 30-50% mix of stable habitat; well | 10-30% mix of stable Liss'than 10% stable

Substrate or
Available Cover

for epifaunal colonization and fish cover;

suited for fudl colonization

sk of snags, submerged logs, undercut
banks, cobble or gther stable habitat and
at stapge to allow full colonization
potential {L.e.logs/snags that ave not
new fall and not transient},

i ial: ad habitat for

habitat; habitat availability
tess than desirable;

1

of tations;
presence of additional

substrate inthe form of new
fall, but not yet prepared for

colonization

b e fr y
disturbed or removed,

habitat lack of habitat is
whvious; substrate
unstable or lacking.

SCORE 2.0 1.5 1.0 0.5
2. Pool Substrate Mix of substrate materials, with gravel mik of soft sand, mud, or dlay; Altmud orclay or sand bottanmy; Hard-pan, clay, or bedrock; no
Ch terizati aned firm sand prevalent; root matsand mud may be dominant; some jittle or no root mat; no root mat or vegetation,
aracierizauon submerged vegetation common. rot mats and submarged submerged vegatation,
yegetation present,
SCORE 2.0 1.5 1.0 0.5
3.Pool variability Even mix of large-shallow, large-deep, Majority of pools large-deep; very | Shallow pools much more tajority of pools smallshaliow or
seall-shallow, small-deep pools present. few shallow, prevalent than deep pools, pools absent,
SCORE 2.0 1.5 1.0 0.5
4. %ediment Little or no enlargement Seme new intrease fn bar Muoderate deposition of Heavy deposits of fine
Depasi tion of istands or polnt bars formation, mostly from gravel, new gravel, sond orfing raterial, increased bar
and less than 20% of the bottom sand of fine sediment, 20-50% of sadiment on old and new development; more than
affected by sediment deposition, the bottom affected; slight bars; 50-80%o0f the bottom 0% of the bottom
deposition in pools, affected; sediment deposits at chianging frequently;
obstructions, constrictions, and pools almost absent due to
bends; moderate deposition of k fal sedi ith
pools prevalent.
SCORE 2.0 1.5 1.0 0.5
5. Channel Flow Water reaches base of both lower banks, Water fills > 75% of the available Water fills 25-75% of the available Wery little waterin channeland
Status #nd rinimal amount of channel substrate b or < 25% of channe! channel, and/orriffle substrates mostly presant s standing pools,
is Bxposed, substrate is exposed, are-mostly eaposed,
SCORE 2.0 1.5 1.0 0.5
6. Channel Channelization or dredging absent or Some channelization present, Lhannel ooy be extensive; Banks shored with gablonor

Alteration

roiniemal; streso with normal pattern

uswally inareass of bridge
abutmerdts; evidencs of past
channelization {greater than past
Fhyr) sy be present, bul recent
channelization not present,

ambankments orshoring
structures prasent on both banks;
anit 40-80% of stream réach
channelized and disruptesd,

cament; over B0% of the stream
reach channelized snd disrupted.
In strearn habitat greatly sftered or
removed entirely,

SCORE

2.0

1.5

1.0

0.5

7.Channel Sinuosity

The bends In the strearm Increase the
stream jength 34X longer than if it was In
w.stratght fine (I bralded channel, this
marameter iz difficult to rate,)

The bends in the strexm increase
tha strearn length 23 fonger
than IF1f wasin a stralght line,

The bends in the stream inirease
the siream length 2 to L times
langer than i it was in's straight
lire,

Channel stralght: waterway has
been channelized fora long
distance,

SCORE 2.0 1.5 1.0 0.5
8.Bank Stabiiitv Banks stable; evidence of grosion or bank Wiederately stable; infrequent, Moderately unstable; 30-80% of Unstable; many eroded sreas;
faibire sbsent or minimal; little potential small aress of srosion mostly bank i reach has areas of srosion; “raw*-arsas fraquent along
for future problems, < 5% of bank healed over; 5-80% of bank in high erasion potential during straight sections and bends;
affacted. reach has areas of erosion. floods., obvious bank sloughing 60-100%
of baok has erosion scars.
SCORE Left Bank 1.0 0.75 0.50 0.25
SCORE Right Bark 1.0 0.75 0.50 0.25
a Vegatativa #90% of 5B surfaces and adjacent riparian 70-50% of the SB surfaces coversd 50-70% of 3B covered by «50% of 5B surfaces coverad by
. zone covered by native vegetation, by natlve vegetation but one class vagetation; disruption obvio W fan; disruption of 58
Protection including trees, understory shrubs, o of plants s mot wall i es of bare soil or closely wegetation is very high; vegetation
non-woody macrophytes, minfmalor no disruption evident but not cropped vegetation comman; less has bean removed 1o 5o, or less
syidence of grazing or mowing; almost gt affecting full plant growth than % potential plant stubble inaverage stubble height,
ilants allowed to grow naturally potential more than¥% of height remaining.
potentisl plant stubble height
SCORE Laft Bank 1.0 0.75 0.50 (.25
SCORE Right Barik 1.0 0.75 0.50 0.25
10 Riparian Veg Witdth of riparian zone>18 meters; buman Width of riparian zone 12-18 Width of riparian zone 612 Width of riparian zohe < S meters;
. activities {ronds, clear-cuts, lawns, crops, meters;human activities have mreters; human activities have little or no riparian vegetation dus
Zone Width parking lots) have not impacted zone. irnpacted zone only minimally, impacted zone @ grest deal, 1o hurnan actiitles,
SCORE Left Barik 1.0 0.75 0.50 0.25
SCORE fight Bank 1.0 0.75 0.50 0.25
Total Score: 14 NOTES/COMMENTS:

Stream has been partially channelized,
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LOW GRADIENT STREAM ASSESSMENT DATA SHEET

Stream Name H 88 UT to Chinners Bwamp

Basin/Watershed: Brunson Swamp

USGS Quad:

Latitude: 33.993785

Longitude: -79.080578

County: Horry

Date:

Time:

Investipator: Peler Gergce

Stream width: 3 to 4 feet

Streaim Depth: 8 to.18 inches

Length of Stream Reach: 898 linearfeet

Has it rained within the

past 48 hours?

E Adjacent land use? {Industrial, agriculture, etc): Agriculture

Habitat Condition Category
Parameter Fully Functional Partially tmpaired impaired Very Impaired
1.Epifaunai Greater than 50% of substrate favorable B0-50% roix of stable habitat; well 10-30% mix of stable Less than 10% stable

Substrate or
Available Cover

forepifaunal colonization and fish cover;

suited for full colonization

,

miix of seags, subry $logs, undercut
banks, cobble or other stable habitat and
at stage to allow full colonization
potential {Lelogs/snags that aré not
new fall and pot transient].

steritial abitat for
maintenance of populations;
preserice of additional
substéate in the form of new
fall, but not yet grepared for
colpnization

habitat; habitat svallability
less than desirable;
substrate frequently
disturbied or removed.

habitat lack of habitat iz
obvipus; substrate
unstable or lacking,

1.0

1.0

0.5

1.0

2.0

SCORE 2.0 1.5 1.0 0.5
2. Poot Substrate pabx of substrate materials, with gravel P of soft sand, mud, orelay; Al mud or clay or sand bottorm; Hard-pan, clay, or bedrock; no
N . and fren sand prevalenty root miats and mud may be dominant; sorme fittle or no roptmat; no ropt mat or vegeiation.
Characterization o vepetat root rats and subimerged subsmerged vegetation.
vegetation present,
SCORE 2.0 1.5 1.0 0.5
3.Pool variability Even mix of large-shaltow, large-deep, Mujority of pools large-deepivery | Shallow pools much more ajority of pools small-shallow or
H-shallow, f-deep pools present. few shal pravalent than deep pools. pools abzent,
SCORE 2.0 1.5 1.0 0.5
4.5%ediment Little or no enlargement Some new increase in bar. Wuoderate deposition of Heavy deposits of fine
Deposition of islarids or point-barg farmation, mostly from gravel, new gravel, sand or fine material, increased bar
P and Tess than 20% of the bottom sand or fine sediment. 20-50% of sediment on old and new developraent; more than
affected by sediment deposition. the bottom affected; slight bars; 50-80%o0f the bottom BU% of the bottoin
deposition in pools, affected; sediment deposits st changling frequently;
obstructions, constrictions, and popis almost absent due to
hends; ition of : jal i depositi
pools prevalent,
SCORE 2.0 1.5 1.0 0.5
&, Channel Flow Water reaches base of both Jower banks, Water fills » 75% of the available Water fills 25-25% of the svailable Wery listle waterin channeland
Status and minimal amount of channel substrate charmel or < 25% of channe! channel, sndfor riffle substrates spostly present as standing pools,
is gxposed, substrate is axposed, are mostly exposed,
SCORE 2.0 1.5 1.0 0.5
&.Channet Channslization or dredging absent or Some channelization present, Channalization may be extensive; Barks shored with gablon or
. roinimal; stream with normal pattern usunlly in aress of bridge embankments or shoring rermant; over B of the straam
Alteration
abutmants; evidence of past structures present on both banks; repch channelized snd disrupted,
channelization {greater than past and 40-B0% of stream reach in strearn habitat greatly altered or
20y} may be present, but recent ehannelized and disrupted. removed ghtirely,
channelization not present.
SCORE 2.0 1.5 1.0 0.5

0.5

7.Lhannel Sinuosity

‘The bends in the strear incresse the
streamlength 34X longer than i it was in
# straight-ling (if braided channed, this
paramater is difficult to rate)

The bends inthe stream increase
the streara length 2-3% longer
than if was In 2 stralght dine,

The bends in the stream increase
the stream length 2 o1 times
{nfgerthan iF it was in 2 stralfght
fine,

Channel straight; waterway has
been channelized Tora long
distance,

SCORE 2.0 1.5 1.0 0.5 0.5
8. Bank Stabmt:y Barks stable; evidence of grosion or bank WModerately stable; infrequent, Muoderately unstable; 30-60% of Unstable; many eroded areas;
failure absent of minimal; little potentisl serall areas of erosion mostly bank in reach has areas of wrosion; e arens frequent along
foor future problems. < 5% of bapk healed bver; 5-30% of bank in high erosion potential during strafght sections and bends;
affected. reach has areas of erosion, floods, whvious bank sloughing; 80-100%
of bank has erosion scars,
SCORE Larft Bark 1.0 0.75 0.50 0.25 0.50
SCORE Righit Bank 1.0 0.75 0.50 0.25 0.50
g Vegetative »30% of 5B surfaves and adjscent riparian FOU0% of the 58 surfaces covered 50-70% of 58 coverad by «50% of 5B surfaces covered by
. zone covered by netive vegetation, by native vegetation but one class 3 jon; disruption obvious; vagetation; disruption of 58
Protection including treas, understory shrubs, or. of plants is not P d: hes of bare soil or closely vegetation s very high; vegetation
nen-woody macrophytes, roinimal or no disruption evident but not cropped vegetation common; less has been ramoved to 5 om. or less
avidernce of grazing or mowing; slmost all affecting full plant growth than ¥ potential plaot stubble inavarape stubble height,
plants sliowed to grow naturally potential morsthan % of hedght remaining.
potential plant stubble height
ramaining
SCORE Left Bank 1.0 0.75 950 0.25 050
SCORE Rightgank 1.0 0.75 0.50 0.25 0.50
10 Riparian Veg Width of fiparian zoney 18 reters; human \Width of riparian zone 12-18 Width of riparian zone 6-12 Wwidth of riperiao zone £ & meters;
, activities {roads, clear-cuts, lswns, crops, meters; human activities hove rsters; human actidities have little or no riparian vegetation dus
Zone Width parking lots! have not impacted zone. impacted zone only minimally. irnpacted zone a great deal, o busrian activities,
SCORE Lot Baik 1.0 0.75 0,50 0.25 0.25
SCORE Right Bank 1.0 0.75 0.50 0.25 025
Total Score; g NOTES/COMMENTS:

Stream has been channelized.
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LOW GRADIENT STREAM ASSESSMENT DATA SHEET

Strearm Name H 105 UT

to Maple Swarmp

Basin/Watershed: Kingston Lake

USGS Quad:

Latitude: 33953504

Longitude: -79.075885

County: Hory

Drate:

Time:

Investigator: Peter Gerace

Stream width: 3104 feet

Stream Depth: 610 18 jnches

Length of Stream Reach: 794 finear fest

Has it rained within the

past 48 hours?

[ Adiacent land use? (Industrial, agriculture, etc): Agriculure

Habitat Condition Category
Parameter Fully Functional Partially tmpaired impaired Very Impaired
1.Epifaunal Greater than 50% of substrate favorable 30:50% mix of stable habitat; well 1 -10-30% mix of stable Legs than 10% stable

Substrate or
Available Cover

for epifaunal colonization and fish cover;

suited for full colonization

mix of snags, s ped logs,

i babitat for

habitat; habitat availability
iesy than desirable;
£,

hanlks, cobble or nther stable antd
at stage to allow full colonization
potential {L.eJogs/snags that are not

neve fall and not transient},

of
presence of additional
substrats in the form of new
fall, but not yet preparad for
colondzation

hed ¥
disturbed orremoved,

habitat fack of habitatis
ohyvious; substrate
unstable or lacking.

SCORE 2.0 1.5 1.0 0.5
2. Popl Substrate Miix of substrate materials, with gravel Mix of soft sand, mud, or day; Al mud or clay orsand bottom; Hardspan, tlay, or bedrock; no
. . N and firm sand prevalent; root mats and rud may be dominant; some tittle or no root mat; no root st or vegetation,
Characterization ed vegetation common. root mats and submerged submerged vegetation.
vegetation present.
SCORE 2.0 1.5 1.0 0.5

3.Pool variability

Even mix of large-shallow, large-deep,
small-shatlow, small-desp puols present.

Majority of pools large-deeps very
few shallow,

Shallow pools much more
prevalent than desp pools,

Majority of pools small-shallow or
pools absent.

SCORE 2.0 1.5 1.0 0.5
4.5ediment Little or no enfargement Some new increpse in bar Moderate deposition of Heayy deposits of fine
{)agxosi tion of istands or.point barg formation, mostly from gravel, new gravel, sand of fing material, increased bar
and less then 20% of the bottom sand or fine sediiment. 20-50% of sediment on old and new development; more than
affected by sediment deposition, the bottom affected; slight biars; 50-B0%0f the bottom #0% of the bottom
deposition in pools, affected; sediment deposits at changing frequently;
ohstructions, constrictions, and pools almost absent dug to
bends; moderate itign of substant {epusition
poots prevalent,
SCORE 2.0 1.5 1.0 0.5
5.Channel Flow Water reaches base of both Jowsr banks, Water fills = 75% of the svailable Water fills 25-78% of the available Yery lttle waterin channel and
Status and minimatamoint of channel subistrate channel or < 25% of chanpe! channel, and/orriffle substrates mastly present.as standing pools,
At is gxposed, substrate is exposed, aremostly exposed,
5CORE 2.0 1.5 1.0 0.5
6.Channel Channelization or dredging absent pr Seme channelization present, Ch ization may be extensive; Banks shored with gablon ar
Alteration reirdmal; strearm with normal pattem usually In areas of bridge embankments orsharing camentyover B0% of the stream
+ abutments; evidence of past structures presenton both banks; reach channelized and disrupted.
charnalization [greater than past and 40-80% of stresm rasch instream habitet greatly sltered or
20yr) oy be present, but recant channelized and disrupted. removed entirely.
channelization not present,
SCORE 2.0 1.5 1.0 .5

7.Channel Sinugsity

The bendsin the stredm increase the
streany length 34X fonger than i it wasin
# straight Hne [IF bealded channel, this
parameteris difficult to rate,)

The bends in the stresm increase
the strearn length 2-3¥ longer
thar If it was in z stralght line,

The bends in the stréam increass
the stream fength 2'to 1times
lorger than i it was in & straight
fire,

Channel siraighty walervay has
baan channelized fora long
disténce,

SCORE 2.0 1.5 1.0 0.5
2. Bank Stahili’zy Banksstable; evidence of erosion orbank Ioderately stable; infrequent, iodarataly unstable; 30-80% of Unstabiby; many eroded sreas;
fatlure abeentor minimal; little potential small areas of erosion mostly bankin resch has areas of erosion; “raw™ areas frequent glong
for future problems, < 5% of bank healed over; 5-30% of bankin high arosion potential dirdng straight sections and bends;
affected, reach hus areas of erosion, floods, obvious bank sloughing; 80-100%
of bank has srosion scars,
SCORE Left Bank 1.0 0.75 0.50 0.25
SCORE fight Bank 1.0 0.75 0.50 0.25
] Vegetative »80% of $8 surfaces and adjscent riparian T00% of the SB surfaces covered 50-70%. of 38 covered by <50% of 38 surfaceés coversd by
. zone covered by native vegstation, by native vagetation but one class vegetation; disruption ohvious; vegetation; disruption of 58
Protection including trews, understory shrubs, or of plants is not welkrepresented; patches of bare soll or closely wegetation e very high; vegetation
nomwoody macrephytes. minlmal orne disruption evident but not CroppE tation cormmen; less fras bedn removed 1o 5 om. orless
gyidence of grazing o mowing; slmost sl affecting full plant growth than ¥% potential plant stubble inaverage stibbls helght,
planits sllowed to grow naturally potential mare than %.of helght remaining,
potential plant stubblz height
remaining
SCORE Left Barnk 1.0 0.75 0.50 0.25
SCORE Right Bank 1.0 0.75 0.50 0.25
10 mparian Veg Width of riparian zonge L8 meters; humarr Width of riperian zone 12-18 Width of riparian zone 612 Whdth of tparian zone < 6 meters:
. activities {roads, clear-suts, lawns, crops, rneters; human acthities have meters] human activities have little or nocriparian vagetation dus
Zone Width parking tots) have notimpacted zons, irmpacted zone only minimally, impacted zone 3 graat deal, 1o huran activities,
SCORE Left Bank 1.0 0.75 0.50 0.25
SCORE Right Bank 1.0 0.75 0.50 0.25
Total Score: 11.75 NOTES/COMMENTS:

Stream has been partially channelized,
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NOTE: In accordance with the Access and Use Agreement with the South Carolina
Institute of Archaeology and Anthropology and the South Carolina Department of
Archives and History, “archaeological sites and the information they produce
constitute a unique and nonrenewable resource.” Accordingly, maps generated
using the ArchSite database have not been included in this report as they depict
sensitive location data.

ED_001363_00000375-00075



- ARCHAEOCLOGICAL SITES

Site Number|Site Name|Project/Affiliation|CountyiState
38DN0O105 DILLON|SC
38DN0106 DILLONSC
38DND107 DILLONISC
38DNO108 DILLONISC
38DN0109 DILLONISC
38DN0110 DILLONISC
38DNO11L - DILLONISC
38DNO112 DILLONISC
38DN0O125 DILLONISC
MATIOMAL REGISTER POINTS
Resource|Address| City |[County/Acres Certif, @gggg" g%%:;ﬁf" %gg;i‘ | Sé%:g“
LISTED IN
g:f:‘ms Off SC 9 |FloydalelDillon 0.2 ;&2%0%& AL [19840803 State  |Architecture
. REGISTER
LISTED IN
;;‘sh gtg; date [FlovdalefDitlon 0.4 Qj\%m oL [19841204[1942 |State  [Commerce
REGISTER
HISTORIC STRUCTURES ‘
Sife Resource MR Date of . -
Number Name Eligibility| Resource Address City|County] Report Title N@‘&:@@
: , Histori
; 2’“mﬂzle ;z; of ti*:e, Archit;c‘turat
‘ Not intersection of . Survey of Dillon
0482 o 1910s State Park Ditlon
Eligible Road & Joann Cat{nty, sC
Branch Road (Bailey et al
2011)
Historic
‘ Architectural
Not 703 State Park . Survey of Dillon
0483 Eligible 11229 |road billon c:ount?;,, sC
{Balley et al
2011)
Historic
Architectural
Not 688 June Scott : Survey of Dillon
0484 Eligible 1920s Road Dillon Count‘};, sC
(Balley et al
2011)
Historic
] N corner of Architectural
Not Hayestown Survey of Dillon
0485 Bigible  |'8895  |rond & Fork biilon Coun‘i:{/, sC
Chapel Drive (Bailey et al
2011)
Historic
Hayestown .2 mile W of Architectural
Pentecostal |Not the intersection Survey of Dillon

http://archsite.cas.sc.edu/ArchSite/(khnovv45kaucwvs 50brdbvza)/ PrintableResults.aspx?R...  6/12/2012
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Holiness Eligible of Hayestown County, SC
0486.00 |Church 1910s Road & June Dillon  |(Bailley et al
Scott Road 2011)
) . ~|Historic
Hayestown %ﬁéﬁ:j;}ﬁeigm Architectural
0486.01 Pen‘tecosi:af N‘f}t. 1950s of Hayestown Dillon Sur\fe?y of billon
. Holiness Eligible Road & June County, SC
Church T (Bailey et al
Scott Road 2011)
Historic
Architectural
. 2245 )
Not - oot . Survey of Dillon
0487.00 Eligible 1920s Hayastown Dillon County, SC
Road ; .
(Bailey et al
2011)
Historic
Architectural
‘ 2246 .
Not " . Survey of Dillon
j <
0487.02 Eligible 1920s Hayestown Dillon County, 5C
Road . iy
(Bailey et al
2011
. Historic
. Architectural
2246 .
Not N . Survey of Dillon
0487.01 Eligible 1920s ?iggamwn Diflon County, SC
e (Bailey et al
2011)
Historic
the intersection Architectural
Bermuda Not of State Park . Survey of Dillon
0488 Cemetery Eligible 1864 IRoad & Lester Dilion County, SC
' Jackson Hwy (Bailey et al
: 2011)
Historic
Architectural
Bermuda )
. Not . 713 Lester . Survey of Dillon
0483 |Baptist Eigible  |"210%  ljackson Hwy Dillon o0 nty, 5C
Church : ’
{Bailey et al
2011)
75 mile SW of Historic
the intersection Architectural
Not ; of Hayestown , Survey of Dillon |
0717 Eligible 1900s Road & th!an County, 5C
Parsonage (Bailey et al
Road 20110
1 mile W of the Historic
intersection of Architectural
Not ) Hayestown . Survey of Dillon
0718 Eligible 1910s Road & Dillon County, SC
Parsonage {Bailey et al
Road 2011)
.75 mile W of Historic
the intersection Architectural
Not of Hayestown

http:/farchsite.cas.sc.edu/ArchSite/( khnovv45kauewv550brdbvza)/PrintableResults.aspx?R... 6/12/2012

Survey of Dillon
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Eligible Road & County, 5C
0719 1800s Parsonage Dillon  |(Bailey et al
Road - |2011)
SURVEY AREAS
Survey Survey Type of Arch| AG R
Mane Date Agency| Consultant| Authors | Survey County Sites|Sites Notes
intensive CR ' Bland, M. No
Assessment of Bland and  |and Intensive- eligible
g\gfigc?;%posed 2003 FCC Associates [Rolland, |Architectural Dilior: 10 0 sites
YA identified
Towers

httn://archsite.cas.sc.edu/ArchSite/(lkhnovvd Skanewvs 50hrdhvza)/Printabl eResnlis.asnx?R... 6/12/2012
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Charleston District Conservation Easement Model of September 2010
See http://www.sac.usace.army.mil for latest edition of this model.

STATE OF SOUTH CAROLINA CONSERVATION EASEMENT AND ACCEPTANCE

COUNTY OF
THIS INDENTURE, is made this day of ,20 ,by and between
("Grantor(s)"), of ,South Carolina, and R
(“Grantee(s)”), of ,South Carolina.

WHEREAS, Grantor is the owner in fee simple of certain real property /"real property" includes surface
waters and wetlands, any interest in submerged lands, uplands, associated riparian/littoralrights] located in
County, South Carolina, more particularly described [description of tract must include: 1)
acreage, and 2) reference the surveyed plat(s) required below| ("Protected Property");

WHEREAS, Grantor desires to convey to the Holder a conservation easement placing certain limitations
and affirmative obligations on the Protected Property for the protection of wetlands, scenic, resource, environmental,
and other values, and in order that the Protected Property shall remain substantially in its natural condition forever;

WHEREAS, Holder is qualified to hold a conservation easement, and is either

(a) a governmental body empowered to hold an interest in real property under the laws of this State or the
United States; or

(b) a charitable, not-for-profit or educational corporation, association, or trust |, qualified under § 501(c)(3)
and §170 (h) of the Internal Revenue Code], the purposes or powers of which include one or more of the purposes
(@) - (d) listed below;

(a) retaining or protecting natural, scenic, or open-space aspects of real property;

(b) ensuring the availability of real property for recreational, educational, or open-space use;
(c) protecting natural resources;

(d) maintaining or enhancing air or water quality.

WHEREAS, Grantor and Holder agree that third-party rights of enforcement shall be held by the U.S.
Army Corps of Engineers, Charleston District and the S.C. Department of Health and Environmental Control
(“Third-Parties,” to include any successor agencies), and may be exercised through the appropriate enforcement
agencies of the United States and the State of South Carolina, and that these rights are in addition to, and do not
limit, the rights of enforcement under Department of the Army permit number , Or any permit or
certification issued by the Third-Parties.

[Insert for approved mitigationbanks: WHEREAS, the Protected Property has been approved by the Third-Parties
for use as a mitigation bank, to be known as Mitigation Bank;]

COVENANTS, TERMS. CONDITIONS, AND RESTRICTIONS

A. PURPOSE

1. The purpose of this Conservation Easement is to ensure the Property will be preserved ina
“Natural Condition”, as defined herein in perpetuity and to prevent any use of the Property that will materially
impair or interfere with the Conservation Values of the property (the “Purpose™). Grantor intends that this
Conservation Easement will confine the use of the Property to such activities, including without limitation, those
involving the restoration, enhancement, and/or preservation of aquatic resources in a manner consistent with the
conservation purposes of this Conservation Easement.

2. The term “natural condition,” as referenced in the preceding paragraph and other portions of this

conservation easement, shall mean the condition of the property, as it exists at the time this Conservation easement
is executed, as well as future restoration, enhancement, or other changes to the property that occur directly as a
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Charleston District Conservation Easement Model of September2010

ED_001363_00000375-00080



Charleston District Conservation Easement Model of September 2010
See http://www.sac.usace.army.mil for latest edition of this model.

result of the compensatory mitigation measures required by section 404 Permit(s) pursuant {to the Mitigation
Banking Instrument [and/or described in the Final Mitigation and Monitoring Plan] dated, ,20
(“Mitigation Plan™), the cover page and Executive Summary of which are attached as Exhibit “_,” including
implementation, maintenance, and monitoring activities (collectively, “Compensatory Mitigation™).

3. Baseline Documentation. The Current Conditions (which may or may not include restoration and
enhancement efforts pursuant to compensatory mitigation activities), of the Property as of the date of this Deed are
further documented in a "Present Conditions Report,” dated, ,20  and prepared by { preparer’s name |,
which report is acknowledged as accurate by Grantor and Grantee. The present conditions report includes:

(a) a current acrial photograph of the Protected Property at an appropriate scale taken as close as possible to
the date the donation is made;

(b) on-site photographs taken at appropriate locations on the Protected Property, including of major natural
features; and,

(c) a surveyed plat of the Protected Property showing all relevant property lines, all existing man-made
structures, improvements, features, and major, distinct natural features such as waters of the United States, and shall
be recorded in the RMC office for each county in which the Protected Property is situated prior to the recording of
this Conservation Easement, and is recorded at [insert book and page references, county and date of recording]

(d) {etc. - insert any additional documentation which may be used to evidence the natural condition of the °

Protected Property]

The Present Conditions Report has been provided to both parties and will be used by Grantee to assure that
any future changes in the use of the Property will be consistent with the terms of this Deed. However, the Present
Conditions Report is not intended to preclude the use of other evidence to establish the condition of the Property as
of the date of this Deed.

4, Baseline Documentation Update. After the completion of the compensatory mitigation activities
on the protected property, Grantor, grantee, and third-parties agree that the baseline documentation can and should
be updated to reflect the new conditions of the protected property. In the event that such an update is needed,
grantor agrees to provide such necessary update, including photographs, narratives, and any other data needed to
accurately reflect the conditions of the protected property.

5. Grantor certifies to Third Parties and Grantee that to the Grantors actual knowledge, there are no
previously granted easements existing on the property that interfere or conflict with the Purpose of this Conservation
Easement as evidenced by the title Report attached at “Exhibit _.”

6. Current Liens. [fill in as appropriate] At the time of conveyance of this Easement, the Property
is subject to a Mortgage or Deed of Trust, the holder of which has agreed, by separate instrument, a copy of which is
attached hereto as Exhibit __, to subordinate its rights in the Property to the extent necessary to permit the Trust to
enforce the purposes of this Easement in perpetuity and to prevent any modification or extinguishmentof this
Easement Deed by the exercise of any rights of the Deed of Trust holder.

NOW THEREFORE, for the foregoing consideration, and in further consideration of the restrictions, rights,
and agreements herein, Grantor hereby conveys to Holder a conservation easement over the Protected Property
consisting of the following:

B. PROHIBITED USES

Any activity on or use of the property inconsistent with the Purpose of this Conservation Easement and not
reserved as a right of Grantor is prohibited. These Restrictions shall run with the land and be binding on Grantor’s
heirs, successors, administrators, assigns, lessees, or other occupiers and users, and are subject to the Reserved
Rights which follow. The Following uses by Grantor, Grantee, their respective guests, agents, assigns, employees,
representatives, successors, and third parties are expressly prohibited on the Property except as otherwise provided
herein or unless specifically provided for in the Section 404 Permit and any amendments thereto, the Mitigation

Page 2 of 10
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Charleston District Conservation Easement Model of September 2010
See http://www.sac.usace.army.mil for latest edition of this model.

Plan, and any easements and reservations of rights in the chain of title to the property at the time of this conveyance
(as set forth on Exhibit _ ):

1. General. There shall be no filling, flooding, excavating, mining or drilling; no removal of natural
materials; no dumping of materials; and, no alteration of the topography in any manner.

2. Waters and Wetlands. In addition to the General restrictions above, there shall be no draining,
dredging, damming or impounding; no changing the grade or elevation, impairing the flow or circulation of waters,
reducing the reach of waters; and, no other discharge or activity requiring a permit under applicable clean water or
water pollution control laws and regulations, as amended.

3. Trees/Vegetation. There shall be no clearing, buring, cutting or destroying of trees or vegetation,
except as expressly authorized in the Reserved Rights; there shall be no planting or introduction of non-native or
exotic species of trees or vegetation.

4. Activities. No industrial activities, commercial activities, residential activities, or agricultural
activities (including livestock grazing) shall be undertaken or allowed.

5. Structures. There shall be no construction, erection, or placement of buildings, billboards, or any
other structures, nor any additions to existing structures.

6. New Reoads. There shall be no construction of new roads, trails or walkways without the prior
written approval of the Holder and Third-Parties, including of the manner in which they are constructed.

7. Utilities. There shall be no construction or placement of utilities or related facilities without the
prior written approval of Holder and Third-Parties.

8. Pest Control. There shall be no application of pesticides or biological controls, including for
problem vegetation, without prior written approval from the Holder and Third-Parties.

9. Subdivision. There shall be no legal or de facto division, subdivisionor portioning of the
property.

10. Other Prohibitions. Any other use of, or activity on, the Protected Property which is or may
become inconsistent with the purposes of this grant, the preservation of the Protected Property substantially in its
natural condition, or the protection of its environmental systems, is prohibited.

[11. Additional, case-specific restrictions may need to be inserted)

C. GRANTEE’S RIGHTS

To accomplish the Purpose of this Conservation Easement, Grantor, its successor and assign hereby grants
and conveys the following rights to Grantee and Third Parties.

1. To preserve and protect the Conservation Values of the Property, including enforcing the terms of
this Conservation Easement in order to assure the protected property remains in its “natural condition,” defined
herein, in perpetuity.

2. To enter upon the property at reasonable times in order to monitor compliance with and to
otherwise enforce the terms of this Conservation Easement.

3. To prevent any activity on or use of the property that is inconsistent with the Purpose of this

Conservation Easement and to require the restoration of such areas or features of the Property that may be damaged
by any act, failure to act, or any use that is inconsistent with the Purpose of this Conservation Easement.
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Charleston District Conservation Easement Model of September 2010
See http://www.sac.usace.army.mil for latest edition of this model.

4. All mineral, air, and water rights necessary to protect and sustain the biological resources of the
Property, provided that any exercise or sale of such rights by Grantee shall not result in conflict with the
Conservation Purpose.

5. All present and future development rights allocated, implied, reserved or inherent in the
properties; such rights are hereby terminated and extinguished, and may not be used or transferred to any portion of
the Properties.

6. The right to enforce by means, including, without limitation, injunctive relief, the terms and
conditions of this Conservation Easement.

D. GRANTOR’S RESERVED RIGHTS

Notwithstanding the foregoing Restrictions, Grantor reserves for Grantor, its heirs, successors,
administrators,and assigns the following Reserved Rights, which may be exercised upon providing prior written
notice to Holder and to Third-Parties, except where expressly provided otherwise:

1. Landscape Management. Landscaping by the Grantor to prevent severe erosion or damage to the
Protected Property or portions thereof, or significant detriment to existing or permitted uses, is allowed, provided
that such landscaping is generally consistent with preserving the natural condition of the Protected Property.

2. Forest Management. Harvesting and management of timber by Grantor is limited to the extent necessary
to protect the natural environment in areas where the forest is damaged by natural forces such as fire, flood, storm,
insects or infectious organisms. [Additional language related to fire management plans may be added as necessary]
Such timber harvest and management shall be carried out in accordance with Best Management Practices approved
by the South Carolina Forestry Commission or successor agency, as amended.

3. Recreation. Grantor reserves the right to engage in any outdoor, non-commercial recreational activities,
including hunting (excluding planting or burning) and fishing, with camulatively very small impacts, and which are
consistent with the continuing natural condition of the Protected Property. No written notice required.

4, Mineral Interests. Grantor specifically reserves a qualified mineral interest (as defined in § 170(h)(6) of
the Internal Revenue Code) in subsurface oil, gas or other minerals and the right to access such minerals. However,
there shall be no extraction or removal of, or exploration for, minerals by any surface mining method, nor by any
method which results in subsidence or which otherwise interferes with the continuing natural condition of the
Protected Property.

5. Road Maintenance. Grantor reserves the right to maintain existing roads, trails or walkways. Maintenance
shall be limited to: removal or pruning of dead or hazardous vegetation; application of permeable materials (e.g.,
sand, gravel, crushed) necessary to correct or impede erosion; grading; replacement of culverts, water control
structures, or bridges; and, maintenance of roadside ditches.

6. Vegetation, Debris, and Exotic Species Removal. Grantor reserves the right to engage in the removal or
trimming of vegetation downed or damaged due to natural disaster, removal of man-made debris, removal of
parasitic vegetation (as it relates to the health of the host plant) and removal of non-native or exotic plant or animal
species.

7. Compensatory Mitigation. Grantor reserves the right to perform any restoration, enhancement, and other
wetland mitigation activities required by Section 404 permit’s and/or Mitigation Banking Instruments, including the
use of all equipment necessary to successfully complete any mitigation requirements contained therein.
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Charleston District Conservation Easement Model of September 2010
See http://www.sac.usace.army.mil for latest edition of this model.

8. Other Reserved Rights. Grantor reserves the right to engage in all acts or uses not prohibited by the
Restrictions, and which are not inconsistent with the conservation purposes of this grant, the preservation of the
Protected Property in its natural condition, and the protection of its environmental systems.

9. [Insert for approved mitigation banks: 7. Grantor reserves the sole and unrestrictedright to sell credits or
other entitlements or interests in the Protected Property in order to perfect and carry out the purpose of a mitigation
bank.]

10. [Additional, case-specific reservations may be listed, e.g., fire or wildlife management plans.]

E. GENERAL PROVISIONS

The following General Provisions shall be binding upon, and inure to the benefit of, the Grantor, Holder
and Third-Parties, and the heirs, successors, administrators, assigns, lessees, licensees and agents of each:

1. Marking of Property. Grantor shall install and maintain permanent signs saying “Protected Natural Area”
or establish an equivalent, permanent, marking system along the boundary of any protected areas such as upland
buffers, riparian zones, and aquatic resources.

2, Rights of Access and Entry. Holder and Third-Parties shall have the right to enter and go upon the
Protected Property for purposes of inspection, and to take actions necessary to verify compliance with the
Restrictions. Holder shall also have the rights of visual access and view, and to enter and go upon the Protected
Property for purposes of making scientific or educational observations and studies, and taking samples, in such a
manner as will not disturb the quiet enjoyment of the Protected Property by Grantor. No right of access or entry by
the general public to any portion of the Protected Property is conveyed by this Conservation Easement.

3. Enforcement. In the event of a breach of the Restrictions by Grantor or another party, the Holder or one of
the Third-Parties must notify the Grantor in writing of the breach. The Grantor shall have thirty (30) days after
receipt of such notice to undertake actions that are reasonably calculated to swiftly correct the conditions
constituting the breach. If the Grantor fails to take such corrective action within thirty (30) days, or fails to complete
the necessary corrective action, the Holder and/or the Third-Parties may undertake such actions, including legal
proceedings, as are necessary to effect such corrective action. Among other relief, Holder and/or Third-Parties shall
be entitled to a complete restoration for any breach of the Restrictions. Breaches of General Provisions of this
Conservation Easement shall be actionable without notice. The costs of a breach, correction or restoration, including
the Holder’s expenses, court costs, and attorneys’ fees, shall be paid by Grantor, provided Grantor is determined to
be responsible for the breach. Enforcement shall be at the discretion of the Holder and/or Third-Parties, and no
omission or delay in acting shall constitute a waiver of any enforcement right. These enforcement rights are in
addition to, and shall not limit, enforcement rights available under other provisions of law or equity, or under any
applicable permit or certification.

4, Events Beyond Grantor’s Control. Nothing herein shall be construed to authorize the Holder or Third-
Parties to institute any proceedings against Grantor for any changes to the Protected Property caused by acts of God
or circumstances beyond the Grantor’s control such as earthquake, fire, flood, storm, war, civil disturbance, strike,
the unauthorized acts of third persons, or similar causes.

5. Obligations of Ownership. Grantor is responsible for any real estate taxes, assessments, fees, or charges
levied upon the Protected Property. Grantor shall keep the Protected Property free of any liens or other
encumbrances for obligations incurred by Grantor. Holder shall not be responsible for any costs or liability of any
kind related to the ownership, operation, insurance, upkeep, or maintenance of the Protected Property, except as
expressly provided herein. Nothing herein shall relieve the Grantor of the obligation to comply with federal, state or
local laws, regulations and permits which may apply to the exercise of the Reserved Rights.

6. Long Term Management. Grantor will accomplish the long-term management activities identified in the
approved mitigation plan, dated . The required activities include but are not limited to_management
activities (i.e., control of invasive species, fire, etc) and the maintenance and/or replacement of structures (fences,
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Charleston District Conservation Easement Model of September 2010
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ditch plugs, weirs, etc) that are critical to the long-term success of the mitigation activities as described in the
approved mitigation plan.

7. Extinguishment. In the event that changed conditions render impossible the continued use of the Protected
Property for the conservation purposes, this Conservation Easement may only be extinguished, in whole or in part,
by judicial proceeding.

8. Eminent Domain. Whenever all or part of the Protected Property is taken in the exercise of eminent
domain so as to substantially abrogate the Restrictions imposed by this Conservation Easement, the Grantor and
Holder shall join in appropriate actions at the time of such taking to recover the full value of the taking, and all
incidental and direct damages due to the taking.

9. Proceeds. This Conservation Easement constitutes a real property interest immediately vested in Holder. In
the event that all or a portion of this Protected Property is sold, exchanged, or involuntarily converted following an
extinguishment or the exercise of eminent domain, Holder shall be entitled to the fair market value of this
Conservation Easement. The parties stipulate that the fair market value of this Conservation Easement shall be
determined by multiplying the fair market value of the Protected Property unencumbered by this Conservation
Easement (minus any increase in value after the date of this grant attributable to improvements) by the ratio of the
value of this easement at the time of this grant to the value of the Protected Property (without deduction for the value
of this Conservation Easement) at the time of this grant. The values at the time of this grant shall be the values used,
or which would have been used, to calculate a deduction for federal income tax purposes, pursuant to Section 170¢h)
of the Internal Revenue Code (whether eligible or ineligible for such a deduction). Holder shall use its share of the
proceeds in a manner consistent with the purposes of this Conservation Easement.

10. Notification. Any notice, request for approval, or other communicationrequired under this Conservation
Easement shall be sent by registered or certified mail, postage prepaid, to the following addresses (or such address
as may be hereafter specified by notice pursuant to this paragraph):

To Grantor: To Holder:

To Third Parties: U.S. Army Corps of Engineers
Attn: Regulatory Division
69A Hagood Avenue
Charleston, South Carolina 29403

9. Assignment. This Conservation Easement is transferable, but only to a qualified holder under 501 (C)(3)
and § 170(h) of the Internal Revenue Code as described herein. As a condition of such transfer, the transferee shall
agree to all of the restrictions, rights, and provisions herein, and to continue to carry out the purposes of this
Conservation Easement. Assignments shall be accomplished by amendment of this Conservation Easement under
paragraph 12. Grantee shall notify Third Parties at least 60 days prior to any such assignment or transfer.

10. Failure of Holder. If at any time Grantee is unable or fails to enforce this Conservation Easement, or if
Grantee ceases to be a qualified holder under §501(c)(3) and § 170(h) of the Internal Revenue Code, and if withina
reasonable period of time after the occurrence of one of these events the Grantee fails to make an assignment
pursuant to paragraph 9, then the Holder’s interest shall become vested in another qualified holder in accordance
with an appropriate (¢.g., ¢y pres) proceeding in a court of competent jurisdiction.

11. Subsequent Transfer. Grantor agrees to incorporate the terms of this Conservation Easement in any deed
or other legal instrument which transfers any interest in all or a portion of the Protected Property. Grantor agrees to
provide written notice of such transfer to Grantee and Third Parties at least 60 days prior to the date of transfer. The
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failure of Grantor to comply with this paragraph shall not impair the validity or enforceability of this Conservation
Easement.

12. Amendment. This Conservation Easement may be amended, but only in writing signed by all parties
hereto, and provided such amendment does not affect the purpose of this Conservation Easement or the status of the
Grantee under any applicable laws, including S.C. Code Title 7, Chapter. Any amendments must be consistent with
the conservation purposes of this grant.

13. Severability. Should any separable part of this Conservation Easement be found void or unenforceable by
a court of competent jurisdiction, the remainder shall continue in full force and effect.

14. Warranty. Grantor warrants that it owns the Protected Property in fee simple, and that Grantor either owns
all interests in the Protected Property which may be impaired by the granting of this Conservation Easement or that
there are no outstanding mortgages, tax liens, encumbrances, or other interests in the Protected Property which have
not been expressly subordinated to this Conservation Easement. Grantor further warrants that Holder shall have the
use of and enjoy all the benefits derived from and arising out of this Conservation Easement.

15. Habendum Clause. To have and to hold, this Easement together with all and singular the appurtenances
and privileges belonging or in any way pertaining thereto, either in law or equity, either in possession or expectancy,
for the proper use and benefit of the Grantee, its successors and assigns, forever.

[Signature Pages Attached]
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IN WITNESS WHEREOF, Grantor and Grantee have executed this Conservation Easement, and the Third-
Parties have approved this Conservation Easement, on the date written above. By its execution and acceptance of
this Conservation Easement, Grantee accepts the third-party rights of enforcement herein.

SIGNED, SEALED AND
DELIVERED IN THE PRESENCE OF:

GRANTOR:

Signature:
(Witness)
(Witness) [type/print name of grantor]
STATE OF SOUTH CAROLINA )

) ss.
COUNTY OF )
I, a Notary Public, do hereby certify that personally appeared before me this

day and acknowledged the due execution of the foregoing instrument.

WITNESS my hand and seal this day of ,20

(S

ignature of Notary Public)

(Typed/Printed name of Notary Public)

NOTARY PUBLIC FOR SOUTH CAROLINA
My Commission Expires:
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Continuation of Signature Page
For Deed of Conservation Easement

GRANTEE:
Signature:
(Witness)
(Witness)
STATE OF SOUTH CAROLINA )
) ss.
COUNTY OF )

I, a Notary Public, do hereby certify that

[type/print name of grantee]

[Title and Organization]

personally appeared before me this

day and acknowledged the due execution of the foregoing instrument.

WITNESS my hand and seal this day of

20

>

(Signature of Notary Public)

(Typed/Printed name of Notary Public)

NOTARY PUBLIC FOR SOUTH CAROLINA

My Commission Expires:
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Approval by Third-Parties

U.S. Army Corps of Engineers,
Charleston District,

By:
[type/print name]
Title:
S.C. Department of Health and
Environmental Control
By:
[type/print name]
Title:
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Cross-section #1
( collected June 2011)
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Cross-section #2
(coliected June 2011)

Looking at the Right Bank
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Cross-section #3
(collected June 2011)

Looking at the Left Bank
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Cross-section #4
(collected June 2011)
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Cross-section #5
( collected June 2011)

Looking at the Left Bank
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Looking at the Left Bank

Cross-section #6
(collected June 2011)
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Cross-section #7
(collected June 2011)

Looking at the Left Bank Looking at the Riht Bank
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Cross-section #8
( collected June 2011)

Looking at the Left Bank Looking at the Right Bank
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Cross-section #9
(coliected June 2011)

Looking at the Right Bank
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Cross-section #10
( collected June 2011)

Looking at the Left Bank
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Cross-section #11
(coliected June 2011)

Looking at the Left Bank
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SCIENTIFIC NAME COMMON NAME COMMUNITY TYPE DOMINANT? STRATA
Acer rubrum Red maple Both Yes Canopy and sub-
canopy
Alnus serrulata Tag alder Wetland No Shrub
A.nd.ro.pogon Broomsedge Both Yes Herbaceous
virginiana
Al.’undlnarla Giant cane Wetland Yes Herbaceous
gigantea
Asplenium
Ebony spleenwort Upland Yes Herbaceous
platyneuron
Berchemia scandens | Supplejack Wetland No Vine
Bignonia capreolata | Crossvine Wetland No Vine
Boehmeria
. False nettle Wetland No Herbaceous
cylindrica
Calli
“ lcgrpa Beautyberry Upland No Shrub
americana
. . . Sub-canopy and
Carpinus caroliniana | American hornbeam Both No <hrub
Chimaphila Spotted wintergreen Upland No herbaceous
maculata
Clethra alnifolia Sweet pepperbush Both Yes Shrub
Cyrilla racemiflora Titi Wetland No Shrub
chhan.thellum Velvet panicum Both No Herbaceous
scoparium
. o . Sub- d
Diospyros virginiana | Persimmon Upland No Hb-canopyan
shrub
Eupatorium
g s Dog fennel Both Yes Herbaceous
capillifolium
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SCIENTIFIC NAME COMMON NAME COMMUNITY TYPE DOMINANT? STRATA
Gelsemium . . .
. Sweet jessamine Upland No Vine
sempervirens
Hexastylis arifolia Common heartleaf Upland No Herbaceous
Hyper{cu.m Saint Andrew’s cross Upland No Shrub
hypericoides
llex coriacea Gallberry Wetland Yes Shrub
llex glabra Inkberry Both No Shrub
llex opaca American holly Upland Yes Sub-canopy
Juncus effusus Soft rush Wetland No Herbaceous
Ligustrum sinense Chinese privet Upland Yes Shrub
quutdqmbar Sweet gum Both Ves Canopy and sub-
styraciflua canopy
Llrl.ocliendron Yellow poplar Both No Canopy and Sub-
tulipifera canopy
. . . Japanese .
Lonicera japonica honeysuckle Upland No Vine
Lyonia lucida Fetterbush Wetland Yes Shrub
Magnolia virginiana | Sweet bay Wetland Yes Shrub
o Climbing swamp .
Mikania scandens . Wetlands No Herbaceous vine
hempvine
Mitchella repens Partridgeberry Upland No Vine
Morella cerifera Wax myrtle Both Yes Shrub
Murdannia keisak Asian spiderwort Wetland No Herbaceous
Nuphar luteum Spatterdock Wetland No Herbaceous
Nyssa biflora Swamp gum Wetland Yes Canopy
Nyssa sylvatica Black gum Upland No Canopy and sub-
canopy
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SCIENTIFIC NAME COMMON NAME COMMUNITY TYPE DOMINANT? STRATA
Osmunda regalis Royal fern Wetland No Herbaceous
Qsmundastrum Cinnamon fern Wetland No Herbaceous
cinnamomea
Panicum anceps Beaked panicgrass Both No Herbaceous
Parthenoc:..ssus Virginia creeper Upland No Vine
quinquefolia
Peltandra virginica Arrow arum Wetland No Herbaceous
Persea borbonia Red bay Wetland Yes Shrub
Pinus serotina Pond pine Wetland No Canopy and sub-

canopy
Pinus taeda Loblolly pine Both Yes Canopy and sub-

canopy

. C d sub-

Prunus serotina Black cherry Upland Yes anopy andsu

canopy
Pteridium aquilinum | Bracken fern Both Yes Herbaceous
Quercus nigra Water oak Both Yes Canopy
Rhus copallinum Winged sumac Upland No Shrub
Rubus argutus Blackberry Both Yes Vine
Saccharium .

. Giant plume grass Wetland No Herbaceous
giganteum
Sambucus

. Black elderberry Wetland No Shrub
canadensis
Scirpus cyperinus Woolgrass Wetland No Herbaceous
Smilax glauca Catbrier Upland No Vine
Smilax laurifolia Bamboo vine Wetland Yes Vine
Smilax rotundifolia Greenbrier Both Yes Vine
Symplocos tinctoria | Sweetleaf Upland Yes Shrub
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SCIENTIFIC NAME COMMON NAME COMMUNITY TYPE DOMINANT? STRATA
TOX{codendron Poison ivy Upland No Vine
radicans
Vaccini

accinium Sparkleberry Upland Yes Shrub
arboreum
Vaccinium sp. Wild blueberry Both No Shrub
Verbena brasiliensis | Vervain Upland Yes Herbaceous
Vitis rotundifolia Muscadine Both Yes Vine
Woodwardia Netted chain fern Wetland No Herbaceous
areolata
Xyris spp. Yellow-eyed grass Wetland No Herbaceous
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Indian Pot Branch Reference Reach Photographs

Indian Pot Branch, Section |
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Indian Pot Branch, Section |
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Determination of Stream Credits

Restoration Mitigation Factors and Worksheet

Section A

Restoration Mitigation Factors For Linear Systems

Working Draft, Subject to Change

Last Revised: June 24, 2011

FACTORS OPTIONS
1 Non-RPWs 18t and 2" Order RPWs All Other Streams
Stream Type 0.05 04 02
Priority Category Teortclgry SGC%” Zdary Prl(r)n;ry

Net Improvement 2

Refer to Net improvement in Section 2.0 (Definitions), page 4 to calculate Ni value

. Not Applicable After Concurrent Before
Credit Schedule 0 02 05 01
Location Case by Case Drainage Basin Adjacent HUC 8-Digit HUC

0 02 05 0.1
Riparian Buffer Calculate Value from the Riparian Buffer Factor in Section 2.0 (Definitions)

T Stream type does not include man-made linear features. These features will be evaluated on a case-by-case basis.

2 Net Improvement values are for in-stream work only. For riparian buffer enhancement or preservation choose Not Applicable under Net Improvement and
calculate buffer values under Riparian Buffer.

Proposed Restoration Mitigation Worksheet for Linear Systems

MaXLL=

Proposed Preservation
(Stream Preservation or Buffers Only)
Mp xLL=

FACTOR REACH1 REACH 2
In-Stream work | Additional Stream In-Stream work | Additional Stream
Credit Type with Minimum Stream Preservation or with Minimum Stream Preservation or
Buffer Buffers Buffers Only Buffer Buffers Buffers Only
Stream Type 1st & 2nd Order RPW 1st & 2nd OrderRPW
Priority Category Tertiary Tertiary
Net Improvement Significant Significant
Credit Schedule Before Before
Location Adjacent HUC Adjacent HUC
Riparian Buffer Side A 3 34
Riparian Buffer Side B 3 34
Sum of Mitigation Factors = 32 328
Proposed Linear Feet of Stream = 592 1682
Proposed Restoration
(In-Stream work + Min Buffer) 1894 4 5516.96

Total Proposed Stream Restoration Credits =

Total Proposed Buffer Credits =

7411.36

When calculating credits, ifa reach has in-stream work and additional buffers beyond minimum required, do not use grayed areas under additional stream
buffers. If proposed work will be stream preservation or buffer enhancement ONLY, use Stream Preservation or buffers only column.
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Determination of Stream Credits

Restoration Mitigation Factors and Worksheet

Section B

Working Draft, Subject to Change

Restoration Mitigation Factors For Linear Systems

Last Revised: June 24, 2011

FACTORS OPTIONS
1 Non-RPWs 18t and 2"9 Order RPAS All Other Streams
Stream Type 005 04 02
_ Tertiary Secondary Primary
Priority Category 0.05 02 03
Net Improvement 2 Refer to Net Improvement in Section 2.0 (Definitions), page 4 to calculate NI value
. Not Applicable After Concurrent Before
Credit Schedule 0 02 05 01
Location Case by Case Drainage Basin Adjacent HUC 8-Digit HUC
0 .02 05 0.1
Riparian Buffer Calculate Value from the Riparian Buffer Factor in Section 2.0 (Definitions)

! Stream type does not include man-made linear features. These features will be evaluated on a case-by-case basis.

2 Net Improvement values are for in-stream work only. For riparian buffer enhancement or preservation choose Not Applicable under Net Improvement and
calculate buffer values under Riparian Buffer.

Proposed Restoration Mitigation Worksheet for Linear Systems

Proposed Preservation

Mp xLL=

(Stream Preservation or Buffers Only)

FACTOR REACH 1 REACH 2
In-Streeamwork | Additional Stream In-Streamwork | Additional Stream
Credit Type with Minimum Stream Preservation or with Minimum Stream Preservation or
Buffer Buffers Buffers Only Buffer Buffers Buffers Only
Stream Type 1st & 2nd Order RPW
Priority Category Tertiary
Net Improvement Significant
Credit Schedule Before
Location Adjacent HUC
Riparian Buffer Side A 34
Riparian Buffer Side B 34
Sum of Mitigation Factors = 3.28
Proposed Linear Feet of Stream = 269
Proposed Restoration
(In-Stream work + Min Buffer) 882.32
Ma xLL=

Total Proposed Stream Restoration Credits =

Total Proposed Buffer Credits =

882.32

When calculating credits, ifa reach has in-stream work and additional buffers beyond minimum required, do not use grayed areas under additional stream
buffers. If proposed work will be stream preservation or buffer enhancement ONLY, use Stream Preservation or buffers only column.
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Determination of Stream Credits

Restoration Mitigation Factors and Worksheet

Section C

Working Draft, Subject to Change

Last Revised: June 24, 2011

Restoration Mitigation Factors For Linear Systems

FACTORS OPTIONS
1 Non-RPWs 18t and 219 Order RPWs All Other Streams
Stream Type 0.05 04 02
Priority Category Teortclgry Seccgnzd ary Prgw; v

Net Improvement 2

Refer to Net Improvement in Section 2.0 (Definitions), page 4 to calculate Ni value

. Not Applicable After Concurrent Before
Credit Schedule 0 02 05 01
Location Case by Case Drainage Basin Adjacent HUC 8-Digit HUC

0 02 05 0.1
Riparian Buffer Calculate Value from the Riparian Buffer Factor in Section 2.0 (Definitions)

T Stream type does not include man-made linear features. These features will be evaluated on a case-by-case basis.
2 Net Improvement values are for in-stream work only. For riparian buffer enhancement or preservation choose Not Applicable under Net Improvement and

calculate buffer values under Riparian Buffer.

Proposed Restoration Mitigation Worksheet for Linear Systems

FACTOR REACH1 REACH 2
In-Stream work | Additional Stream In-Streamwork | Additional Stream
Credit Type with Minimum Stream Preservation or with Minimum Stream Preservation or
Buffer Buffers Buffers Only Buffer Buffers Buffers Only
Stream Type 1st & 2nd Order RPW
Priority Category Tertiary

Net Improvement

Mp xLL=

Credit Schedule Before
Location Adjacent HUC
Riparian Buffer Side A 2
Riparian Buffer Side B 22
Sum of Mitigation Factors = 1.02
Proposed Linear Feet of Stream = 988
Proposed Restoration

(In-Stream work + Min Buffer)

Ma XL =

Proposed Preservation

(Stream Preservation or Buffers Only) 1007.76

Total Proposed Stream Restoration Credits =

Total Proposed Buffer Credits =

1007.76

When calculating credits, ifa reach has in-stream work and additional buffers beyond minimum required, do not use grayed areas under additional stream
buffers. If proposed work will be stream preservation or buffer enhancement ONLY, use Stream Preservation or buffers only column.
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Determination of Stream Credits

Restoration Mitigation Factors and Worksheet

Section D

Restoration Mitigation Factors For Linear Systems

Working Draft, Subject to Change

Last Revised: June 24, 2011

FACTORS OPTIONS
1 Non-RPWs 18t and 2"9 Order RPAS All Other Streams
Stream Type 005 04 02
_ Tertiary Secondary Primary
Priority Category 0.05 02 03
Net Improvement 2 Refer to Net Improvement in Section 2.0 (Definitions), page 4 to calculate NI value
. Not Applicable After Concurrent Before
Credit Schedule 0 02 05 01
Location Case by Case Drainage Basin Adjacent HUC 8-Digit HUC
0 .02 05 0.1
Riparian Buffer Calculate Value from the Riparian Buffer Factor in Section 2.0 (Definitions)

! Stream type does not include man-made linear features. These features will be evaluated on a case-by-case basis.
2 Net Improvement values are for in-stream work only. For riparian buffer enhancement or preservation choose Not Applicable under Net Improvement and

calculate buffer values under Riparian Buffer.

Proposed Restoration Mitigation Worksheet for Linear Systems

FACTOR REACH 1 REACH 2
In-Streeamwork | Additional Stream In-Streamwork | Additional Stream
Credit Type with Minimum Stream Preservation or with Minimum Stream Preservation or
Buffer Buffers Buffers Only Buffer Buffers Buffers Only
Stream Type 1st & 2nd Order RPW
Priority Category Tertiary

Net Improvement

Mp xLL=

Credit Schedule Before
Location Adjacent HUC
Riparian Buffer Side A 34
Riparian Buffer Side B 34
Sum of Mitigation Factors = 128
Proposed Linear Feet of Stream = 2767
Proposed Restoration

(In-Stream work + Min Buffer)

Ma xLL=

Proposed Preservation

(Stream Preservation or Buffers Only) 3541.76

Total Proposed Stream Restoration Credits =

Total Proposed Buffer Credits =

3541.76

When calculating credits, ifa reach has in-stream work and additional buffers beyond minimum required, do not use grayed areas under additional stream
buffers. If proposed work will be stream preservation or buffer enhancement ONLY, use Stream Preservation or buffers only column.
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Restoration Mitigation Factors and Worksheet

Determination of Stream Credits

Section E

Working Draft, Subject to Change

Last Revised: June 24, 2011

Restoration Mitigation Factors For Linear Systems

FACTORS OPTIONS
1 Non-RPWs 18t and 219 Order RPWs All Other Streams
Stream Type 0.05 04 02
Priority Category Teortclgry Seccgnzd ary Prlcr;? i

Net Improvement 2

Refer to Net Improvement in Section 2.0 (Definitions), page 4 to calculate Ni value

. Not Applicable After Concurrent Before
Credit Schedule 0 02 05 01
Location Case by Case Drainage Basin Adjacent HUC 8-Digit HUC

0 02 05 0.1
Riparian Buffer Calculate Value from the Riparian Buffer Factor in Section 2.0 (Definitions)

T Stream type does not include man-made linear features. These features will be evaluated on a case-by-case basis.

2 Net Improvement values are for in-stream work only. For riparian buffer enhancement or preservation choose Not Applicable under Net Improvement and
calculate buffer values under Riparian Buffer.

Proposed Restoration Mitigation Worksheet for Linear Systems

FACTOR REACH1 REACH 2
In-Stream work | Additional Stream In-Streamwork | Additional Stream
Credit Type with Minimum Stream Preservation or with Minimum Stream Preservation or
Buffer Buffers Buffers Only Buffer Buffers Buffers Only
Stream Type 1st & 2nd Order RPW 1st & 2nd Order RPW
Priority Category Tertiary Tertiary

Net Improvement

Credit Schedule

Before

Before

Location Adjacent HUC Adjacent HUC
Riparian Buffer Side A 22 34
Riparian Buffer Side B 34
Sum of Mitigation Factors = 082 1.28
Proposed Linear Feet of Stream = 793.5 204
Proposed Restoration
(In-Stream work + Min Buffer)
Ma XL =
Proposed Preservation
(Stream Preservation or Buffers Only) 65067 376.32
Mp xLL=

Total Proposed Stream Restoration Credits =

Total Proposed Buffer Credits = 1026.99

When calculating credits, ifa reach has in-stream work and additional buffers beyond minimum required, do not use grayed areas under additional stream
buffers. If proposed work will be stream preservation or buffer enhancement ONLY, use Stream Preservation or buffers only column.
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Determination of Stream Credits

Restoration Mitigation Factors and Worksheet

Section F

Working Draft, Subject to Change

Last Revised: June 24, 2011

Restoration Mitigation Factors For Linear Systems

FACTORS OPTIONS
1 Non-RPWs 18t and 219 Order RPWs All Other Streams
Stream Type 0.05 04 02
Priority Category Teortclgry Seccgnzd ary Prgw; v

Net Improvement 2

Refer to Net Improvement in Section 2.0 (Definitions), page 4 to calculate Ni value

. Not Applicable After Concurrent Before
Credit Schedule 0 02 05 01
Location Case by Case Drainage Basin Adjacent HUC 8-Digit HUC

0 02 05 0.1
Riparian Buffer Calculate Value from the Riparian Buffer Factor in Section 2.0 (Definitions)

T Stream type does not include man-made linear features. These features will be evaluated on a case-by-case basis.
2 Net Improvement values are for in-stream work only. For riparian buffer enhancement or preservation choose Not Applicable under Net Improvement and

calculate buffer values under Riparian Buffer.

Proposed Restoration Mitigation Worksheet for Linear Systems

FACTOR REACH1 REACH 2
In-Stream work | Additional Stream In-Streamwork | Additional Stream
Credit Type with Minimum Stream Preservation or with Minimum Stream Preservation or
Buffer Buffers Buffers Only Buffer Buffers Buffers Only
Stream Type 1st & 2nd Order RPW
Priority Category Tertiary

Net Improvement

Mp xLL=

Credit Schedule Before
Location Adjacent HUC
Riparian Buffer Side A 22
Riparian Buffer Side B

Sum of Mitigation Factors = 0.82
Proposed Linear Feet of Stream = 2506
Proposed Restoration

(In-Stream work + Min Buffer)

Ma XL =

Proposed Preservation

(Stream Preservation or Buffers Only) 2054.92

Total Proposed Stream Restoration Credits =

Total Proposed Buffer Credits =

2054.92

When calculating credits, ifa reach has in-stream work and additional buffers beyond minimum required, do not use grayed areas under additional stream
buffers. If proposed work will be stream preservation or buffer enhancement ONLY, use Stream Preservation or buffers only column.
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Determination of Stream Credits

Restoration Mitigation Factors and Worksheet

Section G

Working Draft, Subject to Change

Last Revised: June 24, 2011

Restoration Mitigation Factors For Linear Systems

FACTORS OPTIONS
1 Non-RPWs 18t and 2" Order RPVS All Other Streams
Stream Type 0.05 04 02
Priority Category Teortclgry Seccén zdary Prl(rjn;ry

Net Improvement 2

Refer to Net improvement in Section 2.0 (Definitions), page 4 to calculate N value

. Not Applicable After Concurrent Before
Credit Schedule 0 02 05 01
Location Case by Case Drainage Basin Adjacent HUC 8-Digit HUC

0 02 05 0.1
Riparian Buffer Calculate Value from the Riparian Buffer Factor in Section 2.0 (Definitions)

T Stream type does not include man-made linear features. These features will be evaluated on a case-by-case basis.

2 Net Improvement values are for in-stream work only. For riparian buffer enhancement or preservation choose Not Applicable under Net Improvement and
calculate buffer values under Riparian Buffer.

Proposed Restoration Mitigation Worksheet for Linear Systems

Proposed Preservation

Mp xLL=

(Stream Preservation or Buffers Only)

Total Proposed Stream Restoration Credits =

Total Proposed Buffer Credits =

FACTOR REACH1 REACH 2
In-Stream work | Additional Stream In-Stream work | Additional Stream
Credit Type with Minimum Stream Preservation or with Minimum Stream Preservation or
Buffer Buffers Buffers Only Buffer Buffers Buffers Only
Stream Type 1st & 2nd Order RPW 1st & 2nd OrderRPW
Priority Category Tertiary Tertiary
Net Improvement Significant Significant
Credit Schedule Before Before
Location Adjacent HUC Adjacent HUC
Riparian Buffer Side A 34 0
Riparian Buffer Side B 34 0
Sum of Mitigation Factors = 3.28 26
Proposed Linear Feet of Stream = 1118 150
Proposed Restoration
(In-Stream work + Min Buffer) 3667.04 380
Ma XL =

4057.04

When calculating credits, ifa reach has in-stream work and additional buffers beyond minimum required, do not use grayed areas under additional stream
buffers. If proposed work will be stream preservation or buffer enhancement ONLY, use Stream Preservation or buffers only column.
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Determination of Stream Credits

Restoration Mitigation Factors and Worksheet

Section H

Restoration Mitigation Factors For Linear Systems

Working Draft, Subject to Change

Last Revised: June 24, 2011

FACTORS OPTIONS
1 Non-RPWs 18t and 2" Order RPWs All Other Streams
Stream Type 0.05 04 02
Priority Category Teortclgry Seccanzd ay Prgw; &

Net Improvement 2

Refer to Net improvement in Section 2.0 (Definitions), page 4 to calculate NI value

. Not Applicable After Concurrent Before
Credit Schedule 0 02 05 01
Location Case by Case Drainage Basin Adjacent HUC 8-Digit HUC

0 02 05 0.1
Riparian Buffer Calculate Value from the Riparian Buffer Factor in Section 2.0 (Definitions)

T Stream type does not include man-made linear features. These features will be evaluated on a case-by-case basis.

2 Net Improvement values are for in-stream work only. For riparian buffer enhancement or preservation choose Not Applicable under Net Improvement and
calculate buffer values under Riparian Buffer.

Proposed Restoration Mitigation Worksheet for Linear Systems

MaXLL=

Proposed Preservation
(Stream Preservation or Buffers Only)
Mp xLL=

FACTOR REACH1 REACH 2
In-Stream work | Additional Stream In-Streamwork | Additional Stream
Credit Type with Minimum Stream Preservation or with Minimum Stream Preservation or
Buffer Buffers Buffers Only Buffer Buffers Buffers Only
Stream Type 1st & 2nd Order RPW 1st & 2nd Order RPW
Priority Category Tertiary Tertiary
Net Improvement Significant Significant
Credit Schedule Before Before
Location Adjacent HUC Adjacent HUC
Riparian Buffer Side A 22 0
Riparian Buffer Side B 0 0
Sum of Mitigation Factors = 2.82 26
Proposed Linear Feet of Stream = 214 150
Proposed Restoration
(In-Stream work + Min Buffer) 60348 380

Total Proposed Stream Restoration Credits =

Total Proposed Buffer Credits =

993.48

When calculating credits, ifa reach has in-stream work and additional buffers beyond minimum required, do not use grayed areas under additional stream
buffers. If proposed work will be stream preservation or buffer enhancement ONLY, use Stream Preservation or buffers only column.
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Determination of Stream Credits

Restoration Mitigation Factors and Worksheet

Section |

Working Draft, Subject to Change

Last Revised: June 24, 2011

Restoration Mitigation Factors For Linear Systems

FACTORS OPTIONS
1 Non-RPWs 18t and 219 Order RPWs All Other Streams
Stream Type 0.05 04 02
Priority Category Teortclgry Seccgnzd ary Prl(r)n; Y

Net Improvement 2

Refer to Net Improvement in Section 2.0 (Definitions), page 4 to calculate Ni value

. Not Applicable After Concurrent Before
Credit Schedule 0 02 05 01
Location Case by Case Drainage Basin Adjacent HUC 8-Digit HUC

0 02 05 0.1
Riparian Buffer Calculate Value from the Riparian Buffer Factor in Section 2.0 (Definitions)

T Stream type does not include man-made linear features. These features will be evaluated on a case-by-case basis.

2 Net Improvement values are for in-stream work only. For riparian buffer enhancement or preservation choose Not Applicable under Net Improvement and
calculate buffer values under Riparian Buffer.

Proposed Restoration Mitigation Worksheet for Linear Systems

FACTOR REACH1 REACH 2
In-Stream work | Additional Stream In-Streamwork | Additional Stream
Credit Type with Minimum Stream Preservation or with Minimum Stream Preservation or
Buffer Buffers Buffers Only Buffer Buffers Buffers Only
Stream Type 1st & 2nd Order RPW 1st & 2nd Order RPW
Priority Category Tertiary Tertiary

Net Improvement

Credit Schedule

Before

Before

Location Adjacent HUC Adjacent HUC
Riparian Buffer Side A 22 34
Riparian Buffer Side B 0 34
Sum of Mitigation Factors = 0.82 1.28
Proposed Linear Feet of Stream = 1060 2000
Proposed Restoration
(In-Stream work + Min Buffer)
Ma XL =
Proposed Preservation
(Stream Preservation or Buffers Only) 869.2 2560
Mp xLL=

Total Proposed Stream Restoration Credits =

Total Proposed Buffer Credits = 3429.2

When calculating credits, ifa reach has in-stream work and additional buffers beyond minimum required, do not use grayed areas under additional stream
buffers. If proposed work will be stream preservation or buffer enhancement ONLY, use Stream Preservation or buffers only column.
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Determination of Stream Credits

Linear Systems

Mitigation Summary Worksheet For Permit Application #

1. Reguired Mitigation

Working Draft, Subject to Change
Last Revised: October 7, 2010

2008-1333-DIS

{impact)

A.  Required Mitigation Credits Calculated from Worksheet 22640 4643
B. Reduction Credit: GNO CYES
H . - . . - . {Preservation)
as the permittee protected the remaining on-site aquaticresources? Are the remaining on-site
aquatic resources at least 3x the proposed LF of impacted resources? (Ifyou answer yes fo both 0
questions, you may reduce the required credits under Section | (A) by 25%)
C. Total Required Mitigation Credits =A-B 22640 NO
Il. Permittee Responsible Mitigation Credit Summary
D. Riparian Buffer Preservation / Enhancement 11060.63 10432
E. StreamRestoration /Enhancement / Improvement 133442 4175
F. Total Proposed Bank Mitigation=D +E 24404.83 14607

I1l. Third Party Mitigation Credit Summary

G. Riparian Buffer Preservation / Enhancement

Linear Feet

H. StreamRestoration / Enhancement / Improvement

I, Total Proposed Non-Bank Mitigation=G+H

J. Total Riparian Buffer Mitigation=D+ G 11060.63 10432
K. Total Stream Restoration Mitigation =E+H 13344.2 4175
L. Total Proposed Mitigation =F + | 24404.83 14607

V. lLocal Compensatory Mitigation Goals

Proposed Mitigation Credits (PMC) must be Greater than or equal to the Reguired Mitigation Credits (RMC)

PMC zRMC
-orin words -
Are the Credits in Row L greater than or equal to Row C?

PMCRestoration and/or Enhancement =z %2 RMC
-or in words -
Are the Credits in Row J greater than or equal to 50% of Row C?

NO
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APPENDIX 9
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Long Branch Mitigation Site Existing Conditions Photographic Log

Long Branch, Section C, south of Bermuda Road. Long Branch, lower portion of Section C
Note privet on the top of bank
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Indian Pot Branch, Section F, wetlands adjacent to Indian Pot Branch, Section F, looking north from
Indian Pot Branch Joann Branch Road

UT1, Section G, looking downstream towards UT2, Section H, looking upstream
confluence with Long Branch
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